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A Comparative Study of Measurements and 
Qualitative Ratings of Nursery 
School Children 

Elise Hatt 


INTRODUCTION 

HIS paper reports the results 
of a study undertaken at the 
Merrill-Palmor School 1 with the 
purpose of showing the efficiency of a 
profile based upon percentiles, the 
Biogram, in indicating the relative 
superiority or inferiority of individual 
nursery school children. In studying 
this point, a comparative study was 
made of the Biograms of two groups 
of nursery school children, one group 
considered by adults observing them 
in the nursery school to be “moat 
desirable/’ and the other group "least 
desirable,” from an all-round point of 
view, in order to determine (1) what 
traits best differentiate the two groups 
of children and (2) the relative im¬ 
portance of the different traits in 

1 The author iB happy to acknowledge her 
indebtedness to Dr. EL H. Remitters, whoso 
study A Diagnostic and Remedial Study of 
Polejilially and Actually Failing Students at 
Purdue University was helpful in the present 
analysis; and to the staff of the Morrill- 
Palmer School, especially to MIbs Mary E. 
Sweeny and Dr. Rachel Stutsman, for their 
advice during the course of the study, Miss 
Leone E. Chcsire, whose statistical work in 
compiling the percentile tables of The 
Merrill-P aimer yStandards of Physical and 
Mental Growth is the indispensable basis for 
the present paper, and Miss Dorothy Tyler, 
who prepared the manuscript for pub¬ 
lication. 


determining what is regarded as 
ff desirability’* and "undcsirabili ty. 1 * 
These terms were considered more 
appropriate than ''superiority” and 
"inferiority” to indioate the differ¬ 
ences among children who as a group 
are superior. They are used through¬ 
out in a relative sense. The final 
value of such a study is, of course, to 
find out whether it is possible to 
integrate many diverse data—mental, 
physical, and social—in such a way 
that the cumbersome and time-con- 
euming qualitative summaries con¬ 
cerning the child can be replaced in 
part by a graphic summary which is 
at once more simple and more effi¬ 
cient in conveying an impression of 
the child’s status in all the traits 
measured. Finally, there is a short 
discussion of a few individual children 
whose ranks on the Biogram differed 
from those given them by the adult 
observers; these cases were studied to 
determine what measures may bo 
added to the present quantitative 
records to eliminate this discrepancy 
between the subjective impression of 
the child and his quantitative record, 

BACKGROUNDS OP TIIE STUDY 

The integration of the quantitative 
data on the Merrill-Palmer nursery 
school children has for some time 
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presented a problem. The number 
of measurements taken hag increased 
until now, after seven years of record¬ 
taking (1922 to 1929), over fifty 
different kinds are made. Before a 
method of synthesizing the data had 
been developed, the reports upon 
individual children included the 
monthly record of weight and height 
sent to the parents; the weekly sum¬ 
mary of certain factors distributed to 
the staff; and a complete narrative 
report of the child, based upon all 
the records, which is sent to the par¬ 
ents at the time of the child's with¬ 
drawal from the nursery school, but 
is not available when it is most im¬ 
portant to the School—while the child 
is still under its care. Aside from 
these reports, there have been occas¬ 
ional elaborate analyses of all the data 
on certain children for special use at 
the School or for presentation before 
professional groups. These analyses, 
however, had disadvantages; They 
were unwieldy; they could be issued 
only occasionally because of the time 
required to make them; they included 
only a few children; and since the data 
were in different units it was difficult 
to synthesize them mentally to gain an 
idea of the child's developmental status 
as a whole, and, indeed, an adequate 
interpretation of the different data 
could be given only by students in 
the fields represented, Some method 
of bringing these data together was 
needed which would permit describing 
the child as completely as feasible in 
easily interpreted quantitative terms 
and which would be concise enough 
to pormit making such a summary for 
each child at regular intervals. 

Accordingly, to facilitate interpreta¬ 


tion and comparison, all the physical, 
psychological, social, and environ¬ 
mental data that furnished statisti¬ 
cally adequate material (that is, a 
sufficient number of cases) were re¬ 
duced to a common unit, the percen¬ 
tile rank, This method was chosen 
because it does not assume a normal 
frequency distribution in the data, 
an exigency that had to be provided 
for, and because it is readily under¬ 
stood by those untrained in statistical 
methods and so was of definite ad¬ 
vantage in making the material readily 
accessible to parents, students, and 
staff. The traits for which sufficient 
data were available to permit the 
construction of percentile tables of 
standards were the following; 

Standing Height 
Weight 

Weight-Height Index 
Stem Length 
Recumbent Length 
Stem-Stature Index 
Stanford-Binet Mental Age Values 
Merrill-Palmer Scale Scores 
Goodenough Drawing Test Scores 
Scores on Monroe Drawing Scale 
Scores on Mcrrill-Palraer Personality 
Rating Soala 

Activity Ratings (Merrjll-Palmer Scale) 
Diet: 

Energy Intake (Calories) 

Protein Intake (Grams) 

Fat Intake (Grams) 

Carbohydrate Intake (Grams) 

Time Required to Eat Lunch 
Time in Bed at Night 
Regularity of the Night Bed Hour 
Absences; Causes 
Colds 

All Illnesses 

In all traits where there is likely to be 
a sex difference, separate tables were 
constructed for boys and girls, and in 
the case of the Stanford-Binet and 
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Merrill-Palmer scales separate tables 
were prepared for the first test and 
subsequent retests, to provide for the 
practice effect obtaining from the 
first test to the second and continuing 
through the fourth retest. In all, 
therefore, percentile tables were con¬ 
structed for twenty-nine different fac¬ 
tors relating to the child, These 
percentile tables of standards, to¬ 
gether with a full account of the 
records upon which they are based and 
the statistical significance and use of 
the tables, are available in a bulletin 
entitled The Merrill-Palmer Stand¬ 
ards of Physical and Menial Growth 
(14). 

A brief discussion of the present 
percentile standards will indicate their 
general derivation, significance, and 
use. 

The Standing Height standard 
shows the percentile rank of the 
child's height as compared with that 
of other children of the same sex and 
age in months. The Weight for 
Height standard compares the child 
in mass to other children of the same 
height and sex, irrespective of age, 
and the Weight-Height Index com¬ 
pares the child's rank in this trait to 
that of other children of the same age. 
In the Stem Length, Rccumbont 
Length, and Stem-Stature Index 
standards, the child is compared to 
children of the same age and sex. The 
stem length is the length of the body 
from the top of the head to the but¬ 
tocks (the “crown^rump length" in the 
terminology of Boyd (1)}, and the 
recumbent length, like the standing 
height, is a measure of total body 
length, taken in a supine position. 
The stem-stature index measures the 


child's body type, whether stocky or 
long limbed. 

In the Stanford-Binet and Merrill- 
Palmer scale standards, and in the 
Goodenough test (3) standard, which is 
based upon ratings of the child's 
drawing of a man as compared to a 
scale and is regarded as a measure of 
intelligence, the child is compared to 
children of the same age in months; 
in the Stanford-Binet and Merrill- 
Palrner scales he is compared also with 
children who have had the same rela¬ 
tive experience with the tests as him- 
self—that is, there is one standard for 
the first test and another for subse¬ 
quent retests up to the fourth, 

In the Merrill-Palmer Personality 
Rating Scale standard the ohild is 
compared with other children in five 
types of behavior, i.e., Effective 
Energy, Mental Effectiveness, Emo¬ 
tional Control, Social Adjustment, and 
Skill in Work and Play (14, pp. 18-21). 
In the Merrill-Palmer Activity Rating 
Scale (10) standard the ohild is com¬ 
pared to all other nursery Bohool 
children (not those of his own age 
only) in fifteen types of activity, 
according to a five-point scale indicat¬ 
ing the intensity of the activity. In 
the Time to Eat Lunch standard, a 
meoauro of the child’s dispatch in this 
matter, the child is compared with 
other children of the same age in 
years. The time the child takes to 
eat lunch (when the age is held con¬ 
stant) is partly a measure of appetite, 
partly of a general tendency to dally, 
and partly of sociable or mischievous 
behavior; indirectly, it is a measure 
of the amount of trouble the ohild 
gives the nursery school teachers, for 
continual dawdling in this part of the 
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program calls for much patience and 
tact from the adults in the nursery 
school. In the Time in Bed at Night 
and Regularity of the Bed Hour 
standards, the child is compared with 
children of the same age in years; and 
in the standards measuring the child's 
relative freedom from colds and all 
illnesses, respectively, the child is 
compared with the younger (24 to 41 
months) or older (42 to 59 months) 
of two preschool age groups, accord¬ 
ing to his age. In the Biogram some 
of the terms used for the traits 
measured have been changed slightly 
from those used in the Standards 
(14), partly to secure brevity and 
partly to indicate that the Biogram 
shows an individual rating } while the 
standard shows, more strictly, a dis¬ 
tribution of measures. In the Diet 
standards (calorie, and protein, fat, 
and carbohydrate intake in grams per 
pound of body weight), the child is 
compared with other children of the 
same age in months. In the Monroe 
Drawing Scale standard, the quality 
of the child's free-hand paintings in 
the nursery school is compared with 
that of other children of the same age 
in months on the basis of a rating 
scale (6). 

Since the standards are based upon 
data for the Merrill-Palmer nursery 
school children, a superior group, it is 
probable that a group more nearly 
representative of the general popula¬ 
tion would show different distribu¬ 
tions and averages (14, pp. 9-10, 35). 
It is also probable, however, that the 
Morrill-Palmcr group is fairly repre¬ 
sentative of tho nursery school popu¬ 
lation connected with child develop¬ 
ment research centers, 


The reduction of the data to a com¬ 
mon unit and the determination of 
percentile standards made it possible 
to show the ranking of the individual 
child in any trait in relation to that 
of all other Merrill-Palmer children 
(or those of the same grouping) in this 
trait, and to integrate these ranks 
into as complete a quantitative picture 
of the child as the thoroughness of the 
measures now taken will permit. To 
give this “quantitative picture" a 
graphic form, the “Biogram,” similar 
to the "psychograms" used in the 
mental testing field, was devised 
(fig, 1). Ideally, tho Biogram at¬ 
tempts to give a complete quantita¬ 
tive picture of the preschool child at a 
given age—showing his rank in many 
traits relating to physique, mentality, 
personality, habits, and environment. 
Actually, the Biogram at the present 
time shows the rank of the child in 
several anthropometric factors; three 
mental tests; a personality rating 
Beale; an activity rating scale; health; 
Buch physical habit factors as amount 
and regularity of sleep and dispatch 
in eating the school lunch; diet; and 
one measure of aesthetic aptitude, the 
child's rating in free-hand painting. 
Until the items included in the Bio¬ 
gram are themselves sufficient to 
describe the child, it is intended that 
each Biogram shall bo accompanied 
by a qualitative description, furnish¬ 
ing such additional facts as are sig¬ 
nificant. It is probable that supple¬ 
mentary notes will always be necessary 
when a complete record is desired. 

In judging the status of the child 
as measured by his percentile rankings 
and as indicated by the Biogram, some 
classification of inferior, average, and 
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superior zones and an idea of the standard of comparison, Though fur- 
position of the optimum in the various ther study is needed to establish the 
traits are of course necessary as a position of the optimum in some traits 

BIOGRAM 

MERRILL • PALMER SCHOOL 
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und to fix the limits of the three zones 
in all traits, these points can be deter¬ 
mined roughly. The percentiles are 
all arranged from 1 to 99, and super¬ 
iority in a trait is in general indicated 
by a high percentile rank (right end 
of the scale), and inferiority by a low 
rank (left end of the scale) (fig. 1). In 
some traits, however, the median 
probably represents the optimum, 
e.g., in any measure of body propor¬ 
tion, In body weight, for instance, 
a rank in the first quartile is probably 
less desirable than a rank in the 
highest quartile; but a rank in the 
highest quartile is, in turn, less desir¬ 
able than a rank in the second or third 
quartile. The reason for placing the 
optimum for body weight in the inter¬ 
quartile range is fairly obvious. A 
decision concerning the optimum posi¬ 
tion for the measures of body length 
is less important. It was decided 
that- from an aesthetic point of view, 
at least, the optimum in these traits 
was best placed in the interquartile 
range. We have assumed (fig. 1) that 
the median is also the optimum in the 
following traits*, sleep (hours in bed, 
hours asleep, and regularity of the 
bed hour), and diet (calories, and pro¬ 
tein, fat, and carbohydrate intake in 
grams per pound of body weight). 
There wore insufficient data on the 
food intake of the children included in 
the study to permit the inclusion of 
a ranking on these traits. 

It was difficult to locate the opti¬ 
mum in two traits; namely, dispatch 
in eating lunch and activity. The 
optimum for dispatch in eating lunch 
has been placed in the upper quartile; 
that is, it is considered that the more 
rapidly a child finishes his meal, the 


more desirable is his behavior in this 
respect. Certainly this is true if the 
adults in charge of the child aro to be 
considered. But, more important, ex¬ 
perience shows that a dispatch in 
eating lunch that places the child in 
the upper quartile is advantageous to 
him. The time corresponding to the 
99 percentile in this trait—that is, the 
time spent at lunch by the most 
rapid eaters among the four-year- 
olds—is 19 minutes. Members of 
the physical growth staff who have 
watched many nursery school children 
say that a child who finishes in nine¬ 
teen or twenty minutes the amount of 
food given him is not gulping his food 
or failing to masticate; rather, this 
dispatch in finishing the meal indi¬ 
cates a good appetite, skillful motor, 
control, and a lack of dawdling or 
mischievous behavior. The present 
position of the optimum in activity— 
in the upper quartile—is also contro¬ 
versial. Theoretically, it is as un¬ 
desirable for the child to be hyper¬ 
active as to be hypoactive. However, 
it was found that the children who 
were considered relatively superior 
tended to rank much nearer to the 75 
percentile than to the 50 percentile in 
outdoor play; and that the children 
who were considered relatively in¬ 
ferior tended to rank below the 50 
percentile. Further, an examination 
of the percentile table for activity 
shows that, while the scale has five 
points, the upper points are little used 
in rating children or, at least, tend 
to disappear in the averaging process. 
The 90 percentile in outdoor play, for 
example, is 2.86, or almost 3, the 
theoretical midpoint on the scale. 
The descriptive phrases accompanying 
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this point on the scale indicate only a 
healthy degree of activity, not l^per* 
activity. 

However, while the present placing 
of the optimum in the various traits 
is probably to be considered correct 
for the majority of cases, it must be 
emphasized that in certain traits, 
e.g., amount of sleep, regularity of 
the bed hour, etc,, the optimum may 
vary considerably in individual cases. 

The Biogram has been in use since 
the early months of 1929 and has 
demonstrated its usefulness in ac¬ 
quainting the nursery school teachers 
with the children's standing in various 
quantitative measures taken by the 
staff, and thus serving as a guide in 
their care of individual children; as a 
basis for discussion of the children in 
classes for the students studying child 
care and training and in staff com¬ 
mittees; and as a means of showing 
the child's parents, in a graphic wny f 
how the child stands with reference 
to the whole group in all the traits 
measured. As ail instrument of par¬ 
ent education, it is especially useful in 
showing the child's rank in items for 
which the home is directly responsible, 
i.e>, sleep and food. 

PROCEDURE 

For the present study, intended to 
test the efficiency of the Biogram in 
differentiating children considered to 
be relatively superior and inferior, 
the subjects were chosen as follows: 

A list of the 50 children registered 
in the Mcrrill-Palmer nursery school 
in April, 1929 was sent to 39 staff 
members and graduate students who 
knew the children best, with the 
request that they place a plus sign 


before the names of the 10 children 
they considered most desirable from 
all points of view—physical, mental, 
and social—and a minus sign before 
the names of the childron they con¬ 
sidered least desirable from the same 
points of view. That is, an attempt 
was made to secure a subjective rating 
which would be comparable to the 
objective rating of general superiority 
and inferiority presented by the 
Biogram. 

The number of votes, favorable and 
unfavorable, for each child who had 
been voted for were then added 
algebraically and the children ranked 
accordingly. Seven of the 50 children 
originally included had to be excluded 
from the study because certain essen¬ 
tial quantitative data were lacking 
from their records. This left 43 par¬ 
ticipating in the final ranking. The 
percentage of favorable votes received 
by ihe first ten of the "desirable” 
children (to be called the "D” group) 
varied from 94.8 to 48.7 per cent, 
while the percentage of unfavorable 
votes received by the first ten of the 
"least desirable" children (to be 
called the "U” group) varied from 
82.1 to 41.0 per cent (table 1). That 
is, there was more agreement upon 
desirability than upon undesirabilit} T . 
This disagreement upon the ton "least 
desirable” children may be attributed 
to two causes. In the first place, the 
nursery school children, ris noted be¬ 
fore, do not represent an unselected 
sample of the population. The me¬ 
dian mental age of the children on the 
Stanford-Binet Scale is about seven 
months higher than their chronologi¬ 
cal age, and an unsdectcd group of 
thirty who were measured by the 
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Sims Settle for Socio-Economic Status 
showed (according to the New Haven 
standardisation) a median percentile 
at the 90 percentile, an interquartile 
range between the 80 and 95 percen¬ 
tiles, and the lowest family a* the 60 
percentile of the Scale. The fact 
that the children come from relatively 


and analytical of each child in the 
nursery school, and so no child appears 
to be without virtue. Only 1 of the 
10 D children had less than a majority 
of votes, while 6 of the 10 U children 
had less than a majority of votes, 
None of tho 43 children received less 
than 3 votes, whether favorable or 


TA2JLI3 1 


Number and percentage oj favorable and unfavorable voles received hy the children of ike D 

and ZJ groups 


CHILD 

S13X 

ilkOB 

FA YOU A DLB VOTES 

unfa von able votes 

jiet votes 

months* 

Number 

Per cout 

Number 

Por cent 

Number 

Por cent 

1-D 

F 

60 

37 

94.8 

0 

0.0 

37 

+94.8 

2-D 

F 

69 

35 

89.8 

0 

0.0 

35 

4-89.8 

3-D 

M 

46 

33 

84.6 

0 

0,0 

33 

+84.6 

4-D 

F 

65 

30 

77.0 

0 

0.0 

30 

+77.0 

5-D 

M 

45 

29 

74.4 

0 

0.0 

29 

+74.4 

G-D 

M 

60 

26 

00.7 

0 

0.0 

20 

+66.7 

7-D 

F 

49 

22 

60.4 

0 

0.0 

22 

+56.4 

8-D 

F 

63 

22 

66.4 

0 

0.0 

22 

+50.4 

0-D 

F 

24 

21 

63.8 

0 

0.0 

21 

+53.8 

10-D 

M 

56 

19 

48.7 

2 

6.1 

17 

+43.6 

1-U 

F 

58 

0 

0.0 

32 

82.1 

32 

—82.1 

2-U 

F 

43 

0 

0.0 

28 

71.9 

28 

-71.0 

3-U 

F 

30 

0 

0,0 

27 

69.2 

27 

—69.2 

4-U 

F 

51 

0 

0.0 

24 

61.6 

24 

-61.6 

6-U 

M 

69 

0 

0.0 

20 

51.4 

20 

-51.4 

6-U 

F 

64 

0 

0.0 

19 

48.7 

19 

-48.7 

7-U 

F 

54 

1 

2.6 

19 

48.7 

18 

-40.1 

8-U 

i U 

47 

0 

0.0 

17 

43.0 

17 

-43.6 

0-U 

F 

34 

0 

0,0 

16 

41.0 

16 

-41.0 

10-U 

I F 

53 

1 

2.0 

10 

41.0 

15 

-38.5 


* Ago on March 1,1029; the Biograms were made from two to four months earlier. 


superior homes and would not be 
considered undesirable as compared 
to a random sampling, but are so only 
in relation to their more desirable 
schoolmates, makes the selection 
doubly hard for the judges and prob¬ 
ably largely accounts for their dis¬ 
agreement. Secondly, both the staff 
and students are keenly interested in 


unfavorable. However, among the 
10 D children, only one child, 10-D, 
received any unfavorable votes- For 
convenience, the child who received 
the greatest number of favorable votes 
will be designated as 1-D, the one who 
received the next highest number as 
2-D, etc.; the children of group U are 
similarly designated as 1-U (the child 
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who received the greatest number of 
unfavorable votes), 2-U, etc. (table 1). 
One of these two unfavorable votes was 
given by a student who was especially 
successful in the nursery school and the 
other by a Japanese student. There is 
some reason to suppose that child 10-D, 
who is extremely negative to student 
authority, might seem undesirable to 
some persons because of this trait. 
Among the U children, two (7-17 and 
10-U) each received one favorable 
vote. Both of these votes were given 
by two members of the staff who knew 
the children in a special situation (the 
medical and psychological examina¬ 
tions) rather than in the nursery 
school. 

The predominance of girls in both 
D and U groups, but especially in the 
U group, is perhaps not significant, 
owing to the small number of cases. 
However, it may be suggested that 
the judges, all but one of whom wore 
women, might have been more sensi¬ 
tive to the virtues and faults of chil¬ 
dren of their own sex and might there¬ 
fore be likely to place them at the 
extremes of desirability and undesir¬ 
ability. There were equal numbers 
of boys and girls in the nursery school 
at the time the study was made. 

The median age of the D group at 
the time the votes were cast (table 1) 
was 54 months, and of the U group, 
52 months, while that of the entire 43 
children included in the study was 46 
months. That the D and V children 
were selected from among the older 
children is probably to be attributed 
to the more defined traits of older 
children as compared with younger 
ones. The fact that about half the 
judges who were staff members had 


known the older children over a longer 
period of time than they had known 
the younger ones may also have been 
a factor. 

To summarize; The 10 children of 
group D have distinct virtues and the 
10 children of group U have distinct 
faults which make them appear, to the 
39 adults who judged them, relatively 
desirable or undesirable. 

Owing to the small number of cases, 
statistical formulas could not be used 
in comparing the two groups. It 
appeared to be most fruitful to make 
two simple comparisons of the two 
groups in each of the traits measured, 
as follows; 

1. The distribution of the percen¬ 
tiles of the D and U groups among the 
qunrtiles of the percentile scale. 

2. The median percentiles for the 
D and U groups, respectively (fig. 2). 

FINDINGS 

Differences between the Superior and 
Inferior Children in Single 
Traits 

The summary in table 2 shows the 
number of D and U children, re¬ 
spectively, in the lower quartilc (be¬ 
low average), interquartile range 
(average), and upper qimrlile (above 
average), and the median percentile 
of each group, in each of the traits 
measured. Sec fig, 2 also. 

The table shows that the D children 
are slightly taller than the U children, 
though the difference is not great. 
In weight, there is a marked difference 
in the two groups. Of the U group, 
7 of the 10 children were underweight, 
while 6 of the 10 D children were of 
average weight, tending toward the 
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TABLE 8 


Differences belweefi the desirable and undesirable children in single traits 


trait 


tiOWBU 

(HJAUTILH 

1-24 

INTER¬ 

QUARTILE 

IUNQE 

26-76 

UPPER 

quaivtilb 
, 7 fr -99 

MEDIAN 

F BU¬ 
CK NT I LB 

lUFFBn- 

ENQB IN 

medians 

(PEtio EN¬ 
TILES) 

Standing Height.. 


■■ 




10 

D.“. 

10 

1 

6 

1 1 

40 

U . 

10 

mm 

4 

2 

3 ° 


Weight for Height... 




60 

dT . 

9 

0 

5 

i 4 

69 

19 1 

U. 

10 

7 

2 

1 


Stem Length. 

i 



9 

D.. 

10 

3 

4 

1 

6 

4 

1 

43 | 

34 1 

U . 

10 

2 


BccUrnbcut Length ... 





D .. 

10 

10 

4 

* 5 

1 

2 

44 1 
2$ 

J.O 

U .. 

5 

1 3 


Stem-Stature Index,.. 

I 


16 

D . 

10 

10 

1 

7 

2 

42 

27 

u . 

4 

6 

1 


Weigh fc-Heigh fc I ndex . 




30 

D . 7 . 

10 

10 

1 

6 

< 4 

3 

n 

68 

22 

U. 

« 


Stanford-Blnet Test .. 

1 * 


47 

D . 

0 

8 

o 

0 

2 

3 

i 

05 

18 

U. 

5 


MerriU-Palmer Test . 

A 

AS 

D . 

0 

10 

o 

4 

K 

80 

22 , 

00 

u. 

6 

a 

U 

1 


Personality Bating .. .. 

6 1 

i 

7A 

D .. 

10 

10 

n 

4 

R 

09 

/D 

U. 

7 

3 

Q 

n 

1 

ifi 1 


Effective Energy.. . 


u 

An 

7ft 

D . 

10 

10 

i 

q 

l 

8 

n 

On 


V . 

4 

«u 

1A 1 


Mental Effectiveness. ,,, . . 



u 


AA 

D . 

10 

10 

o 

3 

Q 

7 


DO 

U . 

7 

1 

n 

OU 

On 


Emotional Control . 

1 

O 

u 

iXj 

63 

D . 

10 

10 

1 

9 

7 

on 

V . 

A 

6 

j3 

4 

n 

OO 

0*3 


Ease of Social Adjustment . 


U 


AA 

D .. 

in 

n 

c 



DU 

XI . 

10 

u 

0 

o 

A 

0 

A 

70 

t n 


Shill, Work and Play . 



*± 

U 

16 

nrt 

D . 

10 

0 1 

0 

Q 


00 

U . 

10 

u 

fl 

it 

A 

Q 

n 

86 


Activity Bating .... „ 


u 


U 

20 

15 

D ... 

Q 

1 

7 



U . 

10 

2 1 

7 1 

1 

1 

CO 

45 
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TABLE 2 —Concluded 


TRAIT 

N 

LOWER 

QUAATJLB 

1-24 

INTER¬ 

QUARTILE 

HANOfi 

2 S -75 

OrPBR 

QUjMiTlLB 

Media** 

PER¬ 

CENTILE 

DIFFER¬ 
ENCE! IN 
MEDIANS 

(pbrcbn- 

T 1 LBB) 

Outdoor Activity. 

D. 


1 

6 

2 

08 

23 

V . 


2 

7 

1 

46 


Indoor Activity... 

D. 

0 


8 

1 

60 

0 

V . 

10 

2 

7 

1 

60 


Diispatob, Eating Lunch. 

D. 

10 

3 

4 

3 

42 

20 

U... 

10 

5 , 

3 

2 

22 


Freedom from Colds. 

D. 

10 

1 

8 

1 

09 

0 

U. 


3 

1 

0 

99 


Freedom from Illness. 

D . 


1 

1 

8 

09 

10 

If. 



2 

6 

80 


Number of Hours in Bed. 

D. 



7 

1 

61 

13 

V . 



6 

4 

64 


Regularity, Bed Hour. 

D. 


0 

0 

4 

60 

30 

u. 

10 

2 

1 

7 

90 


Diet: Data not available. 

— 

— 

— 

— 

— 

— 

Monroe Drawing Test . 

D . 

0 

4 

4 

1 

26 

6 

U. 

0 

3 

0 

0 

30 


Goodcmough TeBt. 

D . 

8 

1 

0 

1 

60 

26 

V . 

8 

3 

5 

0 

35 



upper quartilo. It is natural that 
weight should have influenced the 
judges iu their choice, since thinness 
is readily recognizable as presumably 
an index of poor nutrition, and a rosy, 
well-nourished child would of course 
be chosen as more desirable, from an 
all-round point of view, than a thin, 
poorly nourished one. Franzen (2) 
found that weight was mainly a prod¬ 
uct of several skeletal measurements, 
and that variation from the standard 
for a certain height did not necessarily 
imply nutritional deficiency, but might 
rather mean differences in chest and 


hip breadth and depth. The data for 
stem length and recumbent length 
show the D children to be slightly 
longer-bodied than the U children, 
and the data for the stem-stature index 
show a slight preponderance of short- 
limbed children in the U group, Like 
the data for weight, the weight-height 
index shows a distinct difference in 
the two groups, with most of the D 
children in the middle and upper quar- 
tilcs, and the greater number of U 
children in the lower qunrtilo. The 
differences of the two groups in 
anthropometric measures thus agree 
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with those noted in Genetic Studies of the U group. The statements tndicat- 
Genius (11), where the mentally ing possession of “Effective Energy” 
superior children were found to bo in the scale are as follows: 


taller and heavier than an unselected 
group of children. In the present 
study, however, the D and I) children 
differed much more in body weight 
than in height. 

The data show that intelligence 
plays an important part in discriminat¬ 
ing between the two groups. Thus in 
the Statfford-Binet test, the median 
rank of the D group is 47 percentiles 
above that of the U group; in the 
Merrill-Palmcr test, 58 above; and in 
the Goodenough test, which dis¬ 
tinguishes less clearly between the two 
groups, the median of the D group is 
25 percentiles above that of the IJ 
group. The Goodenough test is sep¬ 
arated from the other mental tests on 
the Biogram merely because the per¬ 
centile standards for this item became 
available later than those for the other 
two. 

As might be expected, the personal¬ 
ity ratings of the two groups, as 
measured by the Merrill-Palmer Per¬ 
sonality Rating Scale, differ markedly, 
indicating that the judges considered 
personality to be one of the most im¬ 
portant factors in determining the 
general desirability or undesirability 
o£ the child. In total score, the med¬ 
ian of the I) group is 74 percentiles 
above that of the TJ group, and the first 
six of the D children all rate above the 
90 percentile. Conversely, 7 of the 
10 U children rank below average, 
Of the five divisions of the scale, the 
division called “Effective Energy” 
shows tho greatest disparity between 
the groups. Here the median of the 
H group is 76 percentiles above that of 


Skillful in body control; good cottiffina- 
tion. 

Vigorous and energetic in his attack o£ a 

project. 

vSturdy, strong, robust. 

Independent (considering age); self- 
reliant. 

Adventurous; challenged by the untried, 
Participates in activity. 

Physically vigorous; alert; energetic. 
Nearly always accomplishes task in spite 
of difficulties. 

Voice animated, alive. 

Does not become fatigued easily. 

The two groups differ little in 
activity, as measured by the scale 
used. In indoor activity, the median 
for both groups is the 50 percentile. 
In outdoor activity, the D children 
rate somewhat higher than the IJ 
children. That this difference is not 
greater than it is may be attributed in 
part to faulty use of the measure, 
rather than to a true lack of distinc¬ 
tion between the two groups in this 
respect. 

As noted before, there is a tendency 
in practice to disregard the upper 
extremes of the five-point rating scale, 
though observation shows that the 
children do in fact indulge in the kinds 
of activity described in the phrases 
under these points, This distortion 
in rating may be explained by the 
fact that the scale is adjusted more 
accurately to the activity of the five- 
year-old than to that of the two- or 
three-year-old, and that when an 
equal number of children of two or 
three years of age and children of five 
years of age are observed, this dis¬ 
crepancy tends to move the actual 
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median below the theoretical one. 
Thus, while the 3d point in the scale 
should coincide with the 50 percentile, 
it coincides in practice with the 99 


slightly below average. The scale is 
at present being revised. 

In dispatch in eating lunch, the 
median of the D group is 20 percentiles 


t. 

2 . 

3, 

4, 
6. 
0. 

7, 

8. 
0. 
10 . 

u. 
12 . 

13. 

14. 

15 . 
10 . 

17. 

18, 
10 . 
20 , 
21 . 
22 . 
33. 

24. 

25. 
20 . 
27 . 
23 . 
20 . 

30. 

31. 

32. 

33. 

34. 

35 . 


MSAfllttMttNT* 

Height for Bgtx—.—..—.. 

Weight for height_,_ 

Stem length for ago..-,-... 

Recumbent length for Ago_ 

Btem*«tnluro indox.. 

Stoinford-Bfnct Mental Teel. 

Momll-Palmoi Mental Test. 

Mcrrill-Palmcr Personality Rating Bcolo. 

Effective energy or strength,_ 

Mental effective now-....— 

Emotional controls..... 

Ease of social adjustment.— 

Bkiil In work and play-...... 

McrrilNPfllmcr Activity Rating Scale— 

Total outdoor activity..--..| 

Total indoor activity.-... 

Dispatch in eating lunch at school..-.. 

Freedom from colds......--- 

Freedom from illness...... 

Hours In bed ..... 

Hours asleep----- 

Regularity of bed hour (3. D.)—...... 

Calorics per lb, of body 
Protein, per lb, of body weight 

Fat, per lb. of body weight-- 

Carbohydrate per lb, of body weight.. 

VonroeiDraw^ ng S cale ... 

-Ho i^h-fc_I ndox_ 

Qoodaiiou^h..TflRt. 


Hodian D group" 
Jfadian C group* 


Pehcentile IUuk 
4C 60 00 70 


10( hfedlajt 



Fio. 2. Median Percentiles of the D and U Groups Compared 

percentile; and the actual median higher than that of the U group, 
coincides with the 2d point, originally That the median for the U group falls 
intended to describe a type of activity in the lower quartilc indicates that 
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these ohildren eat more slowly than 
do the Mcrrill-Palmer children of their 
age group, considered as a group. 
The five U children who fall in the 
lowest quartile represent distinct food 
problems, and it is not surprising that 
four of the five are underweight 
according to the Mcrrill-Palmcr stand¬ 
ards, Tho fifth child is a rather un¬ 
happy, introverted, day dreaming 
child, who, Without being physically 
inferior, was still negativo toward all 
tho nurseiy sohool regime after three 
years of attendance. Ab has been 
suggested, the significance of this 
measurement—dispatch in eating 
lunch—is greater than appears at 
first glance. Children vary greatly 
in this matter. Some servo them- 
Belves with agility and neatness, have 
a good appetite, and do not talk or 
play overmuch; others, who have no 
appetite or have certain food dislikes, 
use many sorts of delay devices—mis¬ 
chievousness, daydreaming, frequent 
trips to tho toilet, or regurgitation, 
Behavior of this sort calls for consider¬ 
able skill in tho student or teacher. 
Thus a child who is a food problem is 
also a behavior problem, and so" might 
be considered undesirable even from a 
general point of view by the adults 
judging him subjectively, In addi¬ 
tion, since a relation would bo expected 
to obtain between appetito and body 
weight, and body weight is so impor¬ 
tant a factor in the general rating, the 
child J s dispatch in eating lunch would 
naturally be associated (though less 
strongly than body weight) with the 
idea of general desirability. The re¬ 
sults show this to bo so. 

In freedom from colds there is some 
alight ditferenco in favor of the D 


group, but the medians for both groups 
are at the 99 percentile. In freedom 
from all illness (including colds), the 
median of the D group is 10 percentiles 
above that of the U group. In each 
of these standards, the basis for the 
percentage was the number of days 
for which there was a record of the 
child's health, The standards are 
based upon data for all months of the 
school year, and hence seasonal varia¬ 
tion is not a factor. A study made 
at the School shows that colds occa¬ 
sioned from 39.5 per cent to 79.1 per 
cent of the absences of the older 
children, and from 39.5 per cent to 81 
per cent of those of tho younger group. 
Colds were found to be most prevalent 
among the older group in February; 
in the younger group, in February and 
November, They were least so among 
the older group in April; among the 
younger group, in September, In all 
but two of the Biograms of the present 
study, the data on absences were 
taken during one of the months be¬ 
tween September and December. In 
but one cose (9-U) was the child's 
health unfairly represented by having 
the record made during the month when 
colds were most prevalent among chil¬ 
dren of her age group. 

In the number of hours in bed and 
the regularity of the bed hour, where 
tho position of the optimum is con¬ 
troversial or may be expected to vary 
in individual cases, the D children 
tend to rank in, the interquartile 
range—that is, to have an average 
amount of sleep and a fairly regular 
bed hour. The U children, on the 
contrary, tend to rank in the upper 
quartile in both traits, and the median 
of the U group is in both cases higher. 
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Ab figure 1 shows, the optimum in these 
traits is at present considered to be at 
the 50 percentile. The reasoning back 
of this placement of the optimum was 
that, for the normal, healthy child, 
an average amount of sleep and an 
average regularity of the bed hour 
are more desirable than the greatest 
possible amount or degree for the 
child of liis age, since habits are in¬ 
tended to free the individual, not to 
hamper him. The fact that the 
greater number of D ohildren were in 
the interquartile range may substan¬ 
tiate this judgment. The one child 
of the D group (7-D) who was in the 
upper quartilo had albuminuria, and 
all four of the U ohildren who had 
more than the average amount of 
sleep were underweight, which indi¬ 
cates that their parents had attempted 
to adjust their sleeping schedules to 
their health. There is an even greater 
disparity in the regularity of the bed 
hour of the two groups, the median of 
the U group showing a considerably 
greater regularity for the group than 
the D group has. These results do 
not imply, of course, that short sleep¬ 
ing hours or irregular bed horn's are 
desirable for young children, or that 
they tend to produce desirable chil¬ 
dren; but rather, that it is desirable 
that the child have the amount of 
sleep representing the average for his 
age (11 hours, 45 minutes for the 
two-year-old; 11 hours, 30 minutes 
for the four-year-old), and that the 
bed hour vary within the average 
limits (24 minutes on either side of 
the usual time), unless the child is 
nervous or poorly nourished At pres¬ 
ent there are not enough data to per¬ 
mit a comparison of the hours the 


child is in bed and the notual number 
of hours he sleeps, 

The data on food intake are not 
available for the children included in 
the study. 

Neither group shows nny particular 
aptitude in free-hand drawing, as 
ineasured by the Monroe Drawing 
Scale, and there is little distinction 
between the two groups in this respect. 

To summarize: Children of pre¬ 
school age who have been designated as 
especially desirable by adults observ¬ 
ing them in the nursery school tend 
to be average or slightly above average 
in weight, height, stem length, and 
body build; to be above average in 
intelligence and personality traits, 
especially in effective energy; to be 
somewhat above average in activity, 
especially outdoor activity; to eat their 
nursery school dinners in average 
time; and to be exceptionally free 
from colds and other illnesses. They 
have an average number of hours in 
bed and an average regularity in their 
hour of going to bed. They do not 
show any superiority in free-hand 
drawing, 

Children of the same age considered 
relatively undesirable by the same 
adults present an entirely different 
picture. They are underweight and 
tend to be shorter both in total height 
and stem length than the superior 
group are, and to be shorter in limb. 
They are below average in intelli¬ 
gence and personality traits, and 
especially so in effective energy and 
ease of social adjustment. They are 
somewhat less active than the desir¬ 
able children. They cat their dinner 
at the nursery school with less than 
average dispatch and arc slightly more 
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susceptible to Golds and other illnesses 
than are the desirable children. On 
the other hand, they spend more time 
in bed and are more regular in their 
bed hour than the desirable children 
are; this surprising difference is due, 
however, not to the superiority of the 
homes of these children—for a sub¬ 
jective rating indicates that the chil¬ 
dren of group D come almost without 
exception from intelligent, fairly pros¬ 
perous parents, while at least six of 
the children of group U come from 
homes below the average for the 
School economically and socially—but 
in part at least to the persistent educa¬ 
tional program which goes out from 
the School to the home, especially in 
the case of thin, less healthy children. 
The undesirable children equal the 
desirable children in one trait only- 
drawing ability, and neither group 
shows particular talent in this direc¬ 
tion. Term an (11) found the average 
IQ of a class of fifty children chosen 
from all the schools of Los Angeles 
for superior ability in the graphic arts 
to be 100, with a range of 79 to 133. 
This may indicate either that artistic 
ability docs not tend to be associated 
With intelligence or that, as Tcrman 
suspects, and as there is considerable 
cvidcnco to show, exceptional talent 
in painting and drawing is less likely 
than musical ability to appear preco¬ 
ciously, and that these fifty subjects 
bad little more than copying ability. 

Differences between the superior and 
inferior children in total make-up 
(the Biogram as a measure of the 
whole child ) 

It appeared, however, that not 
only would the Biogram show group 
differences, but also that it could be 
used in individual cases as a measure 


of the child as an integrated organism. 
The study offered one means of 
measuring the success of the Biogram 
for this purpose; that is, a comparison 
of the ohild's Biogram rank, as deter¬ 
mined by the total of his ranks in the 
several traits, with his rank accord¬ 
ing to the ratings of the thirty-nine 
judges. Before this comparison could 
be made, it was necessary to work out 
a method of totalling the Biogram from 
ranks in single traits. Two general 
methods of securing a total rank were 
tested. The first, consisting of a 
ranking of the children from high to 
low according to the number of opti¬ 
mums on their Biograms, did not show 
any great degree of correspondence 
between the ranks according to the 
judges and those of the Biograms. A 
scoring system was then worked out, 
as follows: A percentile rank located 
within the optimum range was given 
a score of 3. Thus, if the optimum 
corresponded with the interquartile 
range, a rank from 25 to 75 was given 
a score of 3; a rank from 76 to 99 was 
given a score of 2; and one from 1 to 
24, a score of 1. If the optimum 
corresponded with the upper quartile, 
a rank from 76 to 99 was given a score 
of 3; a rank from 25 to 75 a score of 
2; and one from I to 24 a score of 1, 
Since it was obviously unsound to 
assign equal rank to traits of such 
varying importance as intelligence 
and dispatch in eating lunch in adding 
the list, a series of weights for the 
various traits was the next require¬ 
ment. After experiment proved sev¬ 
eral cotnmonsense methods of weight¬ 
ing to be unsuccessful, an objective 
method, based upon the difference 
between the medians of the D and U 
groups in the various traits (fig. 2), 
was tried and adopted when it was 
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found to give a higher degree of 
correspondence between the two rank¬ 
ings. On this basis, the following 
series of weights was worked out: 


DIFFETlENCH OF MEDIANS 

(pehcbntilb points) 

wmimr 

Greater than 75 

4 

50-74 

3 

25-49 

2 

20-24 

1 

Less than 20 

Trait not included in 
ecoro 


Of the several items of the Biogram 
which represent different measures of 
the same trait, such as the thiee tests 
of intelligence, the two measures of 
body length, and the two measures of 
body weight, the measure that dis¬ 
criminated best between the two 
groups was included and the others 
were omitted; and those Biogram 
items representing a summary of 
separate elements of traits, such as 
total personality rating (No. 8) and 
total activity rating (No. 14), were 
excluded in favor of the ratings in the 
separate elements. 

The 10 of the 29 items of the Bio¬ 
gram remaining after this process of 
elimination and the weights assigned 
them by the method described were 
as follows: 


DIO- 

aiuii 

ITEM 

i 

Til ATT 

1 
i * 

2 

Weight for height 

3 

7 

Merrill-Palmer test 

3 

9 

Effective energy 

4 

10 

Mental effectiveness 

3 

n | 

Emotional control 

3 

12 

Ease of social adjustment 

3 

13 i 

Skill in work and play 

3 

15 

Total outdoor activity 

1 

17 

Dispatch in eating lunoh 

1 

22 

Regularity of bed hour 

2 


This series of weights is interesting 
as showing the importance the judges 
attributed to the separate factors in 
the total physical, mental, and social 
make-up of the D and U children. 
Thus, after examination of the differ¬ 
ences between the medians of the D 
and U groups (fig. 2) effective energy 
was given the greatest weight, and 
body weight with reference to height, 
intelligence (especially the kind meas¬ 
ured by the Merrill-Palmer scale), and 
such personality factors as mental 
effectiveness, emotional control, ease 
of social adjustment, and skill in work 
and play were rated as of equal im¬ 
portance by the judges. Regularity 
of the bed hour is rated next, with 
outdoor activity and dispatch in 
eating lunch at the end. 

The Biogrnms for each of the 43 
children were then summarized quanti¬ 
tatively, according to this scoring and 
weighting Bystem, and compared with 
the ranks given by the judges, as de¬ 
termined by adding algebraically the 
number of favorable and unfavorable 
votes given to each child and arrang¬ 
ing these totals in order from the 
highest number of favorable votes to 
the highest number of unfavorable 
votes. The two ranks showed a 
correlation of p = 0.82 (Spearman 
Rank Difference Method). Accord¬ 
ingly, it may be said that a child’s 
inherent general superiority or in¬ 
feriority (relative to the gi*oup) may 
be determined by liis total rank in 
the ten traits of the Biogram included 
in the scoring and weighting device, 
and by his rank in the separate traits 
to the extent indicated by the weights 
assigned to them. 

Though the Biogrnm items not in¬ 
cluded in the scoring system, such as 
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diet <md freedom from illness, are 
apparently not of great importance 
in determining the child’s essential 
superiority or inferiority, they are 
useful as a measure of traits that 
contribute indirectly to the child’s 
general quality. 

The small number of cases in the 
present study and the many data 
available for each child make it 
possible to show not only the degree 
of correspondence between the subjec¬ 
tive and quantitative ratings, but 
also why the correlation was not 
higher, through an examination of 
what may be called the spurious cases 
—those in which the two ranks' did 
not agree. 

It would be expected that the rank¬ 
ing of the children representing the 
middle of the distribution would show 
a considerable variation in the two 
ranks, but that the upper ten and 
lower ten (the D and U groups of the 
study representing the rank according 
to the judges) would show a close 
correspondence, An analysis will 
show how far this was true. 

In this analyBis it muBt be remem¬ 
bered that the 10 D children represent 
a much closer agreement among the 
judges than do the 10 U ohildren. 
This explains in part the fact that 
the Biogram ranks and the ranks 
according to the judges show a greater 
disparity at the lower end of the rank¬ 
ings of the 43 children than they do 
at the upper end. 

Eight of the ten best Biogram scores 
correspond to the 10 D ohildren, as 
ranked by the judges. According to 
the Biogram ranks, the other 2 
children (7-D and 8-D) have positions 


15 and 18, respectively. The eight 
spurious cases are designated as 1-S, 
2-S, etc. Gases 1-S and 2-S are in 
the D group (7-D and 8-D respec¬ 
tively) ; cases 3-S, 4-S, and 5-S are in 
the V group (cases 5-U, 6-U, and 10- 
U, respectively); cases 6-S, 7-S, and 
8-S are in neither the D group nor the 
U group, but according to the ranks 
assigned by the judges were in the 
middle of the distribution of the 43 
cases. An examination of the quali¬ 
tative records concerning the 2 chil¬ 
dren should show the reason for this 
disparity in the 2 ranks. The Bio¬ 
gram of 7-D (1-8) > which gives her 
15th place among the 43 children, 
shows that she is of average intelli¬ 
gence, deficient in energy, Blow in 
eating her lunch at school, and only 
average in making social contacts. 
The qualitative description, however, 
shows that the child has an affable 
manner and is cooperative in behavior, 
and these qualities have outweighed 
in the minds of the judges (as they 
doubtless should) her physical de¬ 
ficiency, probably caused by albu¬ 
minuria. (Children 7-D and 8-D actu¬ 
ally had positions 7.6a and 7.5b, as 
ranked by the judges.) The Biogram 
of 8-D (2-S), which gives her 18th 
place, shows an average standing in 
almost all traits as measured quantita¬ 
tively, except in the anthropometric 
traits, where she is somewhat below 
average Here again the qualitative 
description shows that the child’s 
affability and cooperativeness have 
offset her defects in the minds of the 
judges. On the other hand, child 
6-S, who had a rank of 6,5 on the Bio¬ 
gram, yet received favorable votes 
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from only 7.7 per cent of the judges, 
evidently has some fault not measured 
by the Biogram whicjh outweighed 
his gcfod points in the minds of the 
judges, for the Biogram shows him 
to have the ideal rank in all traits 

TADLB 3 

Hank* of the D and U children and spurious 
cosea according to Biogram and SO 
judges 


CHJtP 

bank nr 43 

Biogram 

Jurgen 

1-D 

2.5 

1.0 

2-D 

0.6 

2.0 

3-D 

2,6 

3,0 

M> 

6.0 

i 40 

5-D 

1.0 

5.0 

6-D 

4.0 

6.0 

7-D (1-S) 

16.0 

7.6 

8-D (2-S) 

18.0 

7.6 

9-D 

9.0 

9.0 

10-D 

8.0 

10.0 

1-U 

37.6 

43.0 

2-U 

39.0 

42.0 

3-U 

41.5 

41.0 

4-U 

40.0 

40,0 

6-U (3-S) 

28.0 

30*0 

6-U (4-S) 

29.6 

38,1 

7-U 

33.0 

37,0 

8-U 

37.5 

36.0 

0-U 

41.5 

36.0 

10-U (6-S) 

22.0 

| 34.0 

e-s 

6.6 

10.0 

7-S 

36.0 

26.0 

8-S 

| 43,0 

| 16,6 


except emotional control, skill in work 
and play, and intelligence (fig. 5). 

As noted before, the 10 children 
ranked lowest by the judges and by 
the Biogram show less correspondence 
than do the 10 children ranked highest 
(table 3). Seven of the 10-IT children 
were placed in a similar position by 


the Biogmm ranks. However, the 
child (8-S) who had the lowest score 
of the 43 on the Biogram had 12.8 per 
cent favorable votes; that is, about 
one-eighth of the judges considered 
him to be among the ten most desirable 
children in the nursery school. The 
Biogram showed him to have the least 
favored position in almost every 
trait—he was underweight; below 
average in intelligence, as measured 
by the Merrill-Palmer scale; was less 
than average in effective energy, 
mental effectiveness, ease of social 
adjustment, and skill in work and 
play; extremely slow in eating his 
school lunch; extremely irregular in 
his bed hour; and inactive indoors. 
His emotional control was above 
average, but not beyond the inter¬ 
quartile range. Again, child 7-S, who 
was given adverse votes by only about 
one-eighth of the judges, had a rank 
of 36 on the Biogram, where a low 
rank in the personality items gave 
him a low score. 

The 3 children of tho U group whoso 
Biogram ratings did not correspond 
with the ratings given them by the 
judges ranked as follows: 


child 

HAKE IN 43 

]3J ©gram 

Judged 

6-U (3-S) 

28,0 

39.0 

6-U (4-S) 

20.6 

38.1 

10-U (6-S) 

22.0 

34.0 


Child 6-U has the optimum position 
in weight and the next best position 
in effective energy, skill in work and 
play, diBpatch in eating lunch, and 
regularity of bed hour. She has ft 
rating below average in the Merrill- 
Palmer mental test, mental effective- 
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ness, emotional control, and ease of 
social adjustment. The personality 
study .shows her to have a certain 
stubbornness and lack of response to 
adult suggestion which, coupled with 
an unattractive face and dress, have 
doubtless served to outweigh in the 
minds of the judges any consideration 
of her good physical condition and 
normal activity. Child 5~U is under¬ 
weight, average in all the personality 
factors except mental effectiveness, in 
which lie was below average, and 
average in intelligence. He is above 
average in his dispatch in eating lunch 
but extremely irregular in his bed 
hour, His personality study shows 
that, while not disobedient, he was 
unfriendly, withdrawn, and unasser¬ 
tive. Child 1G-U presents a similar 
case. She has the optimum position 
in body weight and a rank of 2 in all 
the personality items and regularity 
of bed hour, she has the pessimum 
position only in the MerrilhPalmer 
test and in dispatoh in bating lunch. 
Yet here too the child's unfriendliness 
to adults and her uncooperative spirit 
have outweighed these good qualities 
and placed her in the U group. 

In each of these eight spurious cases 
the qualitative data bring out certain 
important facts which the Biograms 
alone do not show, Thus they make 
it clear that the 3 children who were 
ranked higher by the judges than by 
the Biogram are without exception 
friendly to adults and cooperative, 
while the 5 children ranked lower by 
the judges than by the Biogrnm are 
somewhat unfriendly and uncoopera¬ 
tive. It would seem logical to sup¬ 
pose, therefore, that these factors of 
friendliness and cooperation had been 


uppermost in the minds of the judges 
when they rated the children; and 
further, that the Biograms tended to 
show as high a correlation with the 
ranks given by the judges as they did 
because the five personality items 
were given a good deal of weight in 
the Biogram scoring system, and that 
incorporated in the 100 statements 
making up the personality rating 
scale are many which measure these 
factors of friendliness and cooperation. 
An examination of the statements, 
however, shows that only five of them 
can be said to measure this response 
to adults, It might be suggested, 
also, that even though the personality 
scale does not measure, as such, the 
Cl Social responsiveness'* of the child, 
the halo of attractiveness surrounding 
the appealing child would nevertheless 
tend to influence his rank on the scale. 
This is not borne out, however, by the 
personality ratings of the five spurious 
cases in the D and U groups—each 
rating representing the average of five 
votes. The two D children whose 
Biograms did not place them as high 
as the judges did were both in the 
interquartile range in personality, and 
of the three U children placed higher 
by the Biograms than by the judges, 
two had an average rank in total 
personality. 

However, though the high correla¬ 
tion (0.82) between the rank given by 
the judges and that of the Biogram, 
representing a combination of traits, 
and the fact that at least one (10-D) 
of the D children was rated by his 
nursery school teacher as the most 
negative child under her care prove 
that * 'social responsiveness” was not 
the only factor in determining the 
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judges’ decisions; the clear-out dis¬ 
tinction between the two groups of 
spurious cases (those ranked higher 
and those ranked lower by the judges 
than by the Biogram) in this respect 
made some further consideration of 
the question desirable, 

To determine to some degree how 
far the judges had been influenced by 
what Dr. Mark A. May (5) calls 
“social stimulus value,” one of the 
nursery school teachers was asked to 
rank the children according to their 
possession of this quality. The ex¬ 
periment indicated that this quality 
had influenced the judges to some 
extent (or perhaps only that the 
superior children tend to have this 
trait while the others do not), for 
eight of the 10 children highest on 
her list correspond to the D children, 
while seven of the 10 children lowest 
on her list correspond to the U chil¬ 
dren. It is interesting to note that 
she included among the 10 highest 
children the boy (6-S) who had an 
excellent Biogram but received few 
favorable votes, and among the ten 
lowest, one of the children who had 
one of the worst Biograms but received 
a number of favorable votes. It is 
possible that this teacher, who is with 
the children every day and knows them 
better than the other judges, is influ¬ 
enced by the general quality of the 
children (which the Biogram should 
measure) oven while she is considering 
their sooial stimulus value. That is, 
it is difficult to separate the influence 
of these two factors (general superior¬ 
ity and social stimulus value) in de¬ 
termining the child's rating ostensibly 
on the basis of one of them. 

The general conclusion to be reached 


from a study of these spurious cases is 
that while the judges took into account 
the child's status in many of tho items 
measured by the Biogram (some of 
them to a greater extent than others), 
they still had in mind certain addi¬ 
tional qualities which the Biogram 
does not measure and which may be 
described as cooperativeness and social 
stimulus value. If the Biogram is to 
give a rating of the child which 
agrees perfectly with the opinion 
adults have of him, so that it can 
replace to a larger extent qualitative 
descriptions of the child in records and 
reports; it will be necessary to seek a 
measure of these two qualities. A 
study now under way at tho School 
will furnish a further measure of 
personality factors. 

One Biogram each characteristic of 
the D and U groups, together with 
one representing the spurious cases 
(as used here “spurious” means that 
the quantitative records of the chil¬ 
dren—as shown on the Biogram—and 
the opinion of the judges concerning 
them did not agree) each accompanied 
by a summarized qualitative descrip¬ 
tion of the child follows. 

r D QUOUP 

Child l-D (Fig. 3) 

Physical. Mary is a sturdy, muscular 
child, with fair hair, blue eyes, rosy cheeks, 
and a gentle, soft voice. She is pretty and 
feminine, but is ns active and skillful on 
the playground ns any boy. Her posture is 
poor, showing moderate knock-knee, mark¬ 
edly round shoulders, prominent abdomen, 
and a alight scoliosis. There are no other 
physical defects. The blood and urine arc 
normal. 

Mental. Mary has good motor coordina¬ 
tion. Her langiuigo development has been 
excellent ever since her entrance. The 
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quality of hcf 1 imagination is shown in her 
play, where she invents such games as 
"elephant and trainer/' and in the Circle, 
where her mimetic ability has been appar- 


graphio arts, but is unusually responsive to 
music. She has an excellent memory and 
shows persistence and concentration i& 
carrying out various projects. 


i** 

»Q, 

1. 

MuOUBtUVNTO 

0 

Height for age—..41*875..in*„,. 

58 

3. 

Weight for height....41*25 

58 

3. 

Stem length for ego._2A*3l26.,ilu,— 

50 

4, 

Recumbent length for age —.,42*575-111*.... 

58 

5.. 

Stera'eUture Indoi—..-67*A....,. 

50 

0. 

flUrUortf-Bl&et MenUl Teat-.--.,72-months... 

50 

7. 

MerrilbPidmer Mental Teat—.BZ. poinfc®-■ 

68 

8. 

MerrUbpalmer Personality Rating Beale JB3«J5-... 

58 

6, 

Effective energy or rtwugth. ,. 19*4.... 

58 

10. 

Mental effecllvenew..19*4... 

50 

11. 

r-^.'UrV . . 17.4 

50 

12. 

l^v ifit- ikl"I* s:.' 15.9 

60 

13. 

ftfcsl' I-. »r:k nr |'ny- . li/<. 

58 

14, 

Mimil Pilmer Aoilvlty Rating Scale,2*050,. 

58 

16. 

Total outdoor activity-__2*405. 

68 

16. 

Total Indoor activity.1*221. 

00 

17. 

Dispatch in eatlug lunch at achool.ifl, nln*.. 

50 

18. 

Freedom from col da . ... 

60 

19. 

Freedom from lllneea . Q..£-.. 

50 

20, 

Hour* it bad.U..hr*2Q min* 

68 

21. 

Hour* asleep - not. 1 va 0 uj.ad. . ... 

55 

22. 

Regularity of bad hour (9, D,)—23,ailu..— 

*« 

23. 

Calorie* p4r lb. of body wi .... 

it 

24. 

Protein, per 1b. of body weight ... 


26. 

P*A r f«rlt ot tody wrigtt. ..,,. 

t • 

26. 

Carbohydrate per lb, of t»ody weights— . 

05-6? 

27. 

Monro* .DrjMdngJtaal*.'. , 1. ,.po in* .. 

66 

28. 

Tfelght'fh light ,iadtf.^9M .. 

50 

29. 

Qoodaii(JUgh..Tj>at„ . ll-polnti...^ . 


30. 

. ...,,... 


PanctHTiLE Rank 



31- 

32. 


34- 

U. 


Fia, 3. Biogram of Chilu 1-D (girl); Birthdatb: 1924-3-12; Ags (months): 68; Deceit 
her 28, 1028-January 27, 1929 


ent. An instance of her superior reasoning 
ability fa her reply when she was asked, at 
32 months, whether she had a sister; "No," 
she said, "but Tom (her brother) has one” 
She has no particular aptitude for the 


Personality traits. Mary's mood is ger 
©rally happy, Her attitude toward th 
teachers is undemonstrative but affection 
ate. Though she is a leader of both boy 
and giila on the playground, she usuati 
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devotes much of her attention to a single 
friond. She is unusually sympathetic) with 
children who are hurt and loves to champion 
younger children, She is not self-centered 
or inolined to be jealouB of the achievements 
of others, She seeks adult attention only 
when doing something worth while, and is 
slightly shy and self-conBcious if given much 
attention. She responds well when Bpoken 
to and follows the nursery school regime 
without question. She possesses a good 
sense of humor. 

Habits. Mary’s sleep is sound and long 
both at night and during the nap. She 
eats all foods and finishes her lunch with 
neatness and dispatch. She is adept at 
dressing and washing herself. 

Home environment. Mary comes from a 
simple, b table home, where her training has 
boon unusually consistent and regular. 
The parents are of Anglo-Saxon stock. 
There is no history of serious physical or 
mental disease on either side. There is one 
other ohild, a boy 3 years older than Mary. 
The parents are well educated. They are 
affectionate but matter of fact with Mary. 

Changes during three years at the nursery 
school. Since her entrance at 26 months of 
age, Mary has been an unusually well-ad¬ 
justed child, oonsidered every year, by 
various observers, to be the moat desirable 
child in the school. Her personality has 
been essentially the same during these 
years. As is natural, her ability to make 
social contacts haB steadily developed with 
growth. Tha shyness she showed at two 
years manifests itself, at five, in clownish 
behavior when she is observed too closely. 
She has been a healthy ohild, caring more 
for persons than things, cooperating in the 
school regime, concentrating well on the 
task at hand, and sweet-tempered and full 
of sympathy, though matter of fact, 

II v GROUP 

Child t-U {Fig. 4) 

Physical. Jane has a round baby face, 
light dry hair, and large brown eyes. Her 
body is plump, short, and stocky. Her 
voice is loud, whining, and shrill, and in- 
fantilo in timbre. She holds her mouth 
wide open in Binding, disclosing both upper 
and lower teeth. A physical examination 


at G2 months showed fair development; fair 
posture, with slight round back and scolio¬ 
sis, moderate forward head, and right 
shoulder high; good nutrition; and dental 
canes. 

Mental , Jane is skillful in pasting and 
cutting and seems to enjoy painting and 
color sorting. She does not sing or respond 
to rhythms well. Owing to poor motor 
coordination, she is awkward and lumber¬ 
ing, 9ho begins early in the morning to 
ask if it is time for her parents to come for 
her. She speaks slowly, with a kind of bnby 
talk, but is easily understood; she uses 
short sentences, She has displayed little 
imagination in her play or table work, and 
wo have few examples of her reasoning. 
She has not been able to concentrate well 
on a task, though of latoshe has shown somo 
petGcyeranco in completing paper mats and 
other work of this kind, mainly, however, 
to win the approval of the teacher. Her 
humor consists in the repetition of nonsense 
syllables, followed by loud laughter, 

Personality traits. Jane’s mood is in¬ 
variably happy and contented. Sho often 
displays affection, rather indiscriminately 
throwing her arms violently around whom¬ 
ever she happens to bo near at the time. 
The older children have teased her a great 
deal, and she sometimes evinces rage when 
they approach her; usually, however, she 
runs to an adult for protection. Sho is 
delighted if any attention is paid to her 
and is proud and pleased with any "work” 
she has done. She has shown jealousy only 
of other children sitting next to the teacher. 
Sho is often to bo seen with a group of 
children who treat her like a baby. Hor one 
constant friend is Rosalind (0-XJ, 4-S), who, 
like herself, is unable to compete socially 
with her chronological peers. She is caBily 
led by others, is dependent upon the praiBe 
of adults, and accepts authority, Sho has 
no fear of strange adults, for sho often 
approaches and talks to visitors. She is 
often anxious to acquire something belong¬ 
ing to another child and clumsily hides it 
in her pocket or locker to take home. At¬ 
tempts to give her a sense of property 
rights have not succeeded. She is not 
always truthful. 

IlaMls. Jane goes to slcop quietly dur- 
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ing the nap. Her appetite is good and she 
is reasonably tidy about eating, though 
rather awkward with her fork. Her elimi¬ 
nation is perfected. In dressing and un¬ 
dressing she dawdles and tiBka for help at 


port of the family. Both are very serious 
about their lives. 

Changes while in the nursery school 
When Jane entered the nursery school at 
40 months her babyish manner was rather 


fr 


Measurements 

0 

TS~ i, 

Height for age.-. 3.6-. 

63 

2. 

Weight for height, ,^..3£*76. !>»..-... 

63 

3. 

Stem length for age.21a 87,6 in*.- 

£3 

4 l 

Jtecuxobenl Jjyyth for fljo - 37 *37$.. .. 

63 

6. 

Stem-eUturo Index.—--- 

53 

0. 

Stan, ford'Bine b Mental Tost. 44,J»n«... 

65 

7. 

MernlUPalmcr Mental Teat ....76, i .pollvtB. 

63 

a. 

MgrrUJ-Palmer Peraonality Rating 6ca!rf?,7x®.... 

63 

a. 

Effective energy or strength... a*2.. .... 

63 

10. 

Mental effectiveness_6V7,_.— 

63 

u. 

Emotional control...10*0.... 

63 

12. 

Ease of social adjustment..9*0. 

63 

13. 

Skill in work and piay,.,..~.6*0.,.-.. 
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63 10. 
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Mcmll-Falmer Activity Itatinn ScaJe_2*136,.^, 

Total outdoor activity.:.,......_£*.204.— 

Total Indoor activity__2.M7 

Dispatch in eating lunch at school,2ft, -1 

Freedom from cold*...0,^C_‘___ 

Freedom from Illness-.,..,0„j{.. 

Ifoure In bed _..11 hr . 

Hour* asleep.—______ 

Regularity of bed hour (&. D,).HLnilni._ 

Calories, per lb. of body wt.... 

Protein, per lb. of body weight... 

Fat. per lb. of body weight.. 
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Fig* 4 , Biogram of Child 1-U (girl); Birthdate: 1924-5—7; Age (months): 53 ; Sep¬ 
tember 23-October 22, 1928 


overy step. She is in general resistant to 
the nursery school regime. 

Home environment. The mother is the 
social inferior of the father, but probably 
contributes more than he doeB to the sup¬ 


cunning. At that time she disliked certain 
foods very much; now she eats all foods 
heartily. She has always been very imma¬ 
ture physically for her age. During her 
two years in the nursery school Bhe has 
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shown no improvement in adjusting to the 
group socially, nor has she become less sclf- 

MEASUREMENTS 

1. Height for age....19, 81 Z&. in.. 

2. Weight for height.. . 

3. Stem length for age.23 j.67$. ... 

4. Recumbent length for oga40iGfl26. 1 ,in». 

6^ Stem-Btaturo index.... 

0. Stanford-Bi net Mental TeatJlrgt.. tejtt.4Q..- ^wi 

7. Morrill-Palmcr Mental Teat . 67, points, 

8, Morrlli-Palmcr Poraorudity Rating 8cnlo,.67,3,., 


able twinkle and sparkle in Ins oyo, He hnB 
a well-shaped body and head, attractive, 
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40 60 00 70 
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10. Men Ini elTcc U vc n ms... , . _ . . 

11. Emotional control... 

12. Emo of social adjustment- 

13. Bkill In work and play.-. 

14. Merrill-Palmcr Activity Rating Scale .2*37.4 

15. Total outdoor activity.-.-.. 

16. Total indoor activity.......-2 j669,, 

17. Plapalch in eating lunch at echoo!. 22 

18. Freedom from colda.. 

19. Freedom from illness. 3Q...9 %. .. 

20. Floijra In bed .._lls.)tr*.35 mlfl 

21. Hours oalcep..... 

22. Regularity of bed hour (3, D,).-2&..mi41i.„. 

, f 23. Calorics per lb, of body wt.. 

, # 24. Protein, per lb. of body weight.- 

, . 25. Fftl, per lb. of body weight..... 
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Fia. 5, Bioqram of Child 0-S (boy); Birthdate: 1925-7-18; Age (months): 40; Novem¬ 
ber 4-December 3, 10*10 


ish. On the whole she is a moat discourag¬ 
ing prospect. 

Ill 81 J UH10U3 CASES 

Child 6-S (Fig, 6) 

Physical. Charles is a ruddy-faced, 
slightly narrow-eyed child, with a notice- 


well shaped features, and well-formed, 
regular teeth. He is enthusiastic in activ¬ 
ity, attacking projects impetuously. When 
he is excited his voice is likely to be shrill 
and too loud. 

Menial. Charles’s greatest sensory gift 
seems to bo liis fine perception of space, 
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shape, and size, for he bandies vehicles and 
blocke accurately and constructively. He 
is often seen handling the edges of starched 
material, as if he enjoyed the tactual sensa¬ 
tion, He is able to carry tunes only fairly 
mil, hut enjoys singing. He is not greatly 
interested in color and painting. He ob¬ 
serves changes in the nursery school and is 
able to report all kinds of incidents which 
have happened to him away from the 
School. He enunciates clearly, has au 
excellent vocabulary, and uses fairly long 
sentences, but docs not chatter and asks 
few questions, He is imaginatively con¬ 
structive, as indicated by his many games 
of house, playing sea-lion or dog, and gas 
station. In one morning he dramatized 
being a storekeeper, a peddler selling cereal 
("three for ten cents"), a man he knew, 
and a gas station attendant. He once 
built a garago with blocks and attempted to 
ixmke a sliding door far it, His reasoning 
is excellent, as when he said of a picture of 
the Three Wise Men, "They are following 
the star," and when asked where they were 
following it, “To the hospital" He is 
very resourceful; (it lunch one day when 
more cookies were needed at the serving 
table he took the plate without being told 
and walked to the kitchen andbrought some 
back, though the children do not ordinarily 
go to the kitchen. Both in carrying out 
the building projects he has originated 
and in eating Uia dinner, he concentrates 
well; but at other times, especially when ho 
is washing or dressing, he has continually 
to bn watched or he runs off into another 
room to tease other children or the teacher. 
He has a childish sense of humor; he laughs 
at pictures of pigs, at the bathing of the 
bird, and so forth, lie has a nervous habit 
of biting his nails or picking at his lips, a 
habit his mother says she herself has. 

Personality traits. Charles is usually 
happy and cheerful, hut he can be irritable, 
and though he is at times very rough with 
other children, he does not take buffeting 
from them with a good spirit. His affec¬ 
tions arc entirely normal; ho dees not seem 
emotionally dependent upon his pnrcTitB or 
other adults, but kisses his mother good- 
byo willingly and often asks to be allowed 
to sit next to a particular nursery school 


teacher and ifl often gentle and helpful 1 

toward certain young children. On only ; 

one occasion haB he shown any fear (a year j 
after the Biogram wag made), when one of ! 
the teachers remarked that he behaved as ■ 
if he expected to be punished; however, he ? 
has called for a good deal of punishment for \ 
disobedience and disturbing the nap, and j 
it would be strange if an intelligent boy of 
four had not learned when to expect punish- 1 
ment and to wince under tho expectation, 

He is extremely belligerent—ready for a 
fight any minute when another child comes 
into his territory on the playground or in¬ 
terferes with him in any way—and accord¬ 
ing to a series of six weekly observations 
made by a student he had two fights every 
day. On the other hand, these temper out¬ 
bursts are over quickly and he is constantly 
singing or laughing in pleasure over some 
activity he is carrying on. Though he 
shows no jealousy, ho ib distinctly nntiaooial 
where property is concerned; he wants 
what he wants when he wants it, and usually 
gets it by direct seizure. He is fond of 
being the leader but is so high-handed in 
hie methods that he does not have much 
success in getting other ohildren to work 
under his direction. Toward adults at the 
school he ia negative, and only the teachers, 
who nrs there every day, can get coopera¬ 
tion from him; much of his negativism seems 
to be due to a desire for attontion. 

Habits. Charles has a splendid appetite 
and eats skillfully. He presents a distinct 
problem at naptimo, for if permitted he 
will toss about, flit up, and make noise— 
anything to keep awake. He will get 
help in dressing if he possibly can and 
dawdles about washing. In general, he goes 
through the nursery school regime with a 
pugnacious spirit, either to gain attention 
or because he dialikes to do anything that 
does not suit him at the moment. In one 
respect he is averse to facing reality: when 
ho does not get what he wanta he pretends 
that it is not a desirable thing to have in 
any ease. 

Home environment. The parents are 
fairly prosperous. They like to have "a 
lot going on” They are intelligent, nor¬ 
mal young persons, The father apparently 
teases hig son a good deal. 
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Changes while in Ike nursery school. 
When Charles entered the nursery sohool 
at 2 years, 2 months of age, he was (as at 
present), hyperactive and impatient of any 
obstacle, whether a task in a mental test 
which he could not perform, or something 
he wanted which was in another's posses¬ 
sion, or performing a duty when he preferred 
to be playing. He has always required 
constant praise if he were to continue a 
disagreeable task. He has developed some¬ 
what in independence, seldom asking now 
for his mother when he is thwarted, though 
he still plays for attention in the nursery 
school by negativism. Though he has 
always been somewhat selfish, it must be 
said in justice that his selfishness is often 
followed by gentle care for a younger child. 
At present, a year after the making of the 
Biogram, Charles's qualities of leadership 
have improved so much that one of the 
nursery school teachers would place him 
among the ten most desirable children. 
In all probability ohild 10-D was given 
that place in the group, in preference to 
Charles, beoause of the difference in age. 
Ho also was negative to authority, but this 
quality wub in a Benso overridden by his 
leadership, while Charles, a younger child, 
had not yet developed hie abilities in this 
direction, with the result that hip negati¬ 
vism stood out as hiB chief characteristic. 

SUMMARY 

1. This study was undertaken in an 
attempt to test the efficiency of the 
Biogram, a graphic profile by means 
of which heterogeneous quantitative 
data concerning the individual child 
may be coordinated. At present it 
shows the child’s ranking in 29 traits, 
data on which have been standardized 
and made comparable by means of 
the percentile method (14). The pur¬ 
pose of the Biogram is to furnish a 
graphic quantitative summary which 
will replace as far as possible the 
cumbersome and time-consuming 
qualitative summaries at present nec¬ 


essary in the child development cen¬ 
ters, In its present form the Biogram 
is of course chiefly adapted to the 
records of the Merrill-Palmer School. 

2. To determine what traits tended 
to differentiate relatively superior 
and inferior nursery school children, as 
determined by subjective choice, a 
comparative study was made of the 
Biograras of two groups of 10 children 
each, selected by 39 adults from among 
43 children in the nursery school, the 
one as representing the most "desir¬ 
able" children (the D group) and the 
other as representing the most "un¬ 
desirable" children (the U group)* A 
comparison of the percentile ranking 
and the median percentiles of the two 
groups showed considerable differ¬ 
ences in the two groups as ranked by 
the Biogram. The trait that differen¬ 
tiated the two groups most was "effec¬ 
tive energy/' a term covering the 
child's rank in twenty statements 
representing one of five divisions of a 
personality rating scale. The D chil¬ 
dren were distinctly superior also in 
body weight, intelligence, and four 
personality items—mental effective¬ 
ness, emotional control, ease of social 
adjustment, and skill in work and 
play. The II children were found to 
have more regular bed hours than the 
D children; this was token to mean 
that the parents of these children had 
adjusted their sleeping schedules to 
their health. The D group was 
superior to the U group in outdoor 
activity and dispatch in eating lunch, 
These results agree in general with 
those of Terman (11), who found that 
gifted children had general superior¬ 
ity, i.e., were taller, heavier, healthier, 
and more intelligent, than unselectcd 
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children are, and had better personal- 
ity traits, 

3, To determine how well the Bio- 
gram measures the quality of the 
“whole child,” a method of totalling 
the Biogram ranks in single traits 
was worked out, and these totals 
were compared with the ranks given 
by the 39 judges. The two rankings 
showed a correlation of 0.82, indicat¬ 
ing that the judges’ opinions of the 
child’s general quality and certain 
quantitative measurements of the 
child show a high degree of corres¬ 
pondence. It should bo noted, how¬ 
ever, that the correlation is higher 
than it would have been had all the 
quantitative measurements on the 
Biogram been used and given equal 
weight. A study of the cases in 
which the rank of the child on the 


Biogram and that given by the judges 
did not correspond showed that there 
are possibly two factors which go 
far toward making a child desirable 
in the eyes of an adult, but which are 
not measured by the Biogram in its 
present form; that is, cooperativeness 
(or response to authority—in this 
case, in the nursery school) and 
"social stimulus value” (5). A meas¬ 
ure of these traits is now being con¬ 
structed at the Merrill-Pfilmer 
School. 

From the results of this study it may 
be concluded that even experts in 
child development are not competent 
to make truly objective judgments of 
children, and that a quantitative in¬ 
strument, such as the Biogram, is 
needed to supplement and check their 
subjective judgments. 
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Eye and Hand Movements in the Training 

of Perception" 

Charlotte Rice 


ALTHOUGH the allied adds of 
visual perception and manual 
■*“ motor coordination have been 
subject to no little experimentation 
and comment, so fat as the author 
knows, there has been as yet no 
attempt to correlate the actual motor 
concomitants of eye and hand in an 
act of perception. Nor has anyone 
experimented with, the effect the 
passive training of these concomitants 
might have on their form, and on the 
so-called efficiency of the perception 
act tvs it appears in the ability to 
reproduce or recognise the figure per¬ 
ceived, The experiment described in 
the present report, though explora¬ 
tory In the extreme, and containing 
few, if any, positive results, is pre¬ 
sented as a study in technique, in the 
hope that, as such, it may inspire 
Bomeono to a further attack on the 

* This experimental work wns curried out 
while the author was the recipient of a 
National Research Bellowship in Child 
Development at the University of Cali¬ 
fornia in 1029-1930. 

The author wishes to take this oppor¬ 
tunity to thank Dr, Buford Johnson of The 
Johns Hopkins University for the idea 
leading to the research, Dr. VfarnoT Brown 
and Dr, Harold E. Jones for thoir advice 
and criticism throughout, and Mrs. Mayo 
P . Mudgo q£ the Institute staff (or hot assist¬ 
ance in obtaining the Bubjcotfj, 


problem of the rdles played by eye 
and hand movements in perception. 

general procedure 

In brief, the method pursued was as 
follows. On the first morning the 
subjects came to the laboratory, each 
one was shown 4 cards, bearing the 
figures respectively of a diamond, a 
square, a circle and a triangle. The 
figures were black outline drawings 
of considerable size--the square meas¬ 
ured 8 inches to the side, and the 
others were in proportion. They were 
shown to the subject in succession for 
an exposure time of 10 seconds each, 
and after each exposure, the child was 
asked to go to a large drawing easel 
which stood in the corner of the room, 
and draw the figure he had just been 
looking at. While the child was look¬ 
ing at the cards a photographic record 
was taken of the actual eye move¬ 
ments made during the time of in¬ 
spection. At the same time, the sub¬ 
ject’s hands and arms were resting in 
the slings of a Titchener automato- 
graph, and a record was made of the 
slight hand and arm movements. 
These two records were synchronized 
in a manner later to be described. 
This procedure was followed by an 
orientation discrimination test in. which 
ono of the figures—the diamond—ap- 
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peared in various positions and was to 
be discriminated from a number of 
other figures presented simultaneously. 
The final test was one of tactual dis¬ 
crimination in which the child was 
given a diamond shaped block to 
feel, and was asked to pick out from 
the board any other blocks on which 
it seemed to fit. The blocks were 
screened from the child so that he had 
no way of Beeing what he was doing. 
After the first morning, the children 
returned to the laboratory once a 
week for 4 successive weeks. The 
first 3 weeks were devoted to prac¬ 
tice, and on the final week the test 
procedure of the initial visit was re¬ 
peated to determine what effect the 3 
weeks of practice might have had on 
the activities measured at the outset, 
During the practice periods members 
of the first eye-training experimental 
group were presented with a stimulus 
in the form of a bright yellow knob 
designed to move around a diamond 
Bhaped path on a black board, and 
were requested to keep looking at the 
knob all the time, and to try to move 
their eyes as it moved. Each trial 
lasted 10 seconds, and after each trial, 
as a tangible objective, the child was 
asked to turn from the board and show 
the experimenter by moving his finger 
through the air, the way the knob 
moved. This was repeated 3 times 
each practice period, and there were 
3 practice periods, making 9 trials in 
all. At each trial, the automate graph 
record of the hand movements was 
obtained, and at the first and last 
trials, a photographic record of the 
eye movements was taken, in order 
to detect the amount of direct prac¬ 
tice effect obtained in the ability to 


follow a moving object with the eye. 
The control group moan while was 
put through the same procedure with 
the single exception that instead of 
looking at the moving stimulus, the 
subjects looked at the original card 
bearing the outline figure of the 
diamond. This was to obviate if 
possible the greater familiarity with 
the figure of the diamond on the part 
of the experimental group which 
would occur if the control group wero 
kept free from all such stimulation 
during the practice period. In this 
manner all conditions could bo kept 
approximately the same with tho 
single exception of tho practice in eye 
movement of a defined type which wns 
experienced by tho experimental group 
alone, 

The practice periods for the second 
experimental group who were given 
hand-training were conducted in a 
similar fashion. But in tins case the 
practice consisted in following the 
moving knob with the hand instead of 
the eye, The board waa screened 
from the subjects view, and ho was 
instructed to grasp tho knob lightly, 
and move his hand along with it as it 
moved, thus following the pattern of 
the diamond path with his hand in¬ 
stead of his eyes. Tho trials again 
lasted 10 seconds, and wore followed 
by the same ostensible objective— 
tracing in the air, for the experimenter 
to sec, the path which the hand had 
previously taken while following the 
moving knob. A record was made, 
in each case, of the eye movements 
while the hand was following the knob, 
to compare with the automntogmph 
records of the hand movements of the 
first experimental group. It was im- 
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possible to get a graphic record of any 
improvement which might occur in 
the ability to follow tho knob with 
the hand. The only data here avail¬ 
able were from the notes of the experi¬ 
menter in which were recorded the 
subjects’ apparent ease in doing the 
task set—his tendencies to jamb the 
mechanism, by pushing the knob, or 
by pulling it out of its socket, etc, 
The procedure of the control group 


of a chain and sprocket wheel device, 
(See fig. 1.) Incidentally, the whole 
furnished a flat surface on which tho 
stimulus cards used during the first 
and last days might be clipped. The 
subject, seated before the apparatus, 
looked at it through a hole in a screen. 
The observation hole was fitted with a 
head piece similar to that on the 
ordinary parlor stereoscope. This 
formed a closely fitting rim against 



Fia. 1. Stimulus Device—Subjects* View 


was the same as that for the controls 
of tho first experimental group, 

APPABATUS AND TECHNIQUE 

Stimulus apparatus 

As the stimulus apparatus appeared 
to the subject during the practice in 
eyo movements, it consisted in a black 
surface, bearing, directly opposite the 
subject’s line of gaze, a diamond out¬ 
lined by a groove, around which 
moved a small yellow knob by means 


which the head might be pressed and 
held practically immovable during the 
observation. A device for strapping 
the head to the head piece was devised 
but discarded. For the short time 
that the child had to look through the 
screen at one sitting, the directions of 
the experimenter together with the 
actual pressure of the rim served as an 
adequate stimulus for him to hold his 
head as motionless, at least, as he 
could be forced to do if he were 
strapped. The deleterious effect of 
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the confinement would in no way be 
offset by any rigidity that might be 
gained. It is foolish to expect, from a 
child the same freedom from head 
movement which might be obtained 
from an adult, so rather than confine 
the child unduly, a method was de¬ 
vised for recording eye movements, 
by which any head movements occur¬ 
ring might be, to some extent, com¬ 
pensated for. Finally, the motive 


Recording apparatus 

After the carefully controlled meth¬ 
ods of recording eye movements de¬ 
vised first by Bodge (1) and Judd (4) 
it may appear as a step backwards to 
use such primitive methods as those 
about to be described. The impossi¬ 
bility, however, of confining a child 
too closely without a serious emotional 
upset, and of keeping a child's atten- 



power for the stimulus apparatus was 
furnished by a motor and speed re¬ 
ducer connected to the sprocket wheel 
of the board by a pulley belt as is indi¬ 
cated in figure 2. 

The same apparatus was used for 
the hand movement practice. At this 
time, it was simply lowered into a 
position where it could be easily 
manipulated, and the subject, instead 
of looking at it, looked over it to the 
blank wall of the room, and followed 
its movement with the hand. 


tion directed toward the stimulus 
apparatus while at tho same time a 
beam of light is focused directly on 
the eye from the side, forces, one, 
when dealing with children, to make 
the situation as natural as possible. 
For this reason, the reflection of 
natural daylight streaming through a 
single small window, and reflected on 
the cornea was taken as the point to 
be recorded. This was photographed 
from about thirty degrees to the side 
of the direct lino between the subject 
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and the stimulus and from a distance 
of about two feet. Together with 
the light reflection from the cornea, 
was photographed the reflection from 
a bright lead bead fastened by means 
of a band to the center of the sub¬ 
jects forehead and showing distinctly 
through the observation holo when¬ 
ever the subject looked at the stimu¬ 
lus object. This spot, moving as it 
did with the head, served as a refer¬ 
ence point against which the spots 
obtained by photographing the re¬ 
flection on the eye could be charted. 
The photographs were taken on 32 
mm. film at the rate of 1 frame per 
second, as timed by a large seconds 
pendulum hanging behind the subject 
and in clear view of the experimenter. 
This speed by no means gave a com¬ 
plete record of the eye movements 
involved, but it was the highest speed 
practicable with the lighting condi¬ 
tions, and it furnished a fairly accurate 
picture of the general behavior of the 
eyes during the experiment. 

In order to put the results in legible 
form, the photographic record was 
then projected on a screen, and the 
change in eye position from one frame 
to the next was recorded as carefully 
os possible by pricking with a pin 
through the exact center of the spots 
made by the reflection of the window 
on the cornea. These records were 
still too small for easy comparison, 
so the pricked card was now put into 
a projection machine, and the reflec¬ 
tion thus produced was fixed on a 
larger card. By this process there 
were obtained easily legible records 
which could bo quickly compared. 
Their only drawback was that they 


magnified any slight errors made in 
the first transcription. 

The recording device for the hand 
movements consisted of 2 regular 
Titchener automatographs, reduced in 
size somewhat to be more suitable for 
the subjects, and with brass styluses 
substituted for the glass ones. In 
order to keep the subject's hand com¬ 
pletely away from the stylus, a low 
protective partition was set against 
the inner side of the stylus carrier, 
These automatographs, suspended 
from the ceiling, furnished rests for 
both arms during the experiment. 
The record was taken on smoked 
paper under only one of the hands— 
the right in the case of right handed 
subjects, and the left in the case of 
left handed. 

Synchronizing apparatus 

There remains only to describe the 
manner in which the eye and hand 
records were synchronized so that they 
could be adequately compared. It 
has already been indicated in what 
manner the pictures of the eye reflec¬ 
tion were timed. The pendulum by 
which this timing was accomplished 
was in circuit with a storage battery 
and the primary of an induction coil, 
and served as the make-break device 
for the whole. One terminal of the 
secondary coil was connected with the 
stylus of the automatograph t and the 
other with a brass plate on which the 
smoked paper for the automatograph 
record was fastened. The smoked 
paper acted as a spark gap, and by the 
insertion of a condenser in series with 
the secondary circuit, a sufficient 
spark was produced to obtain a spark 
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record of time on the smoked paper in 
conjunction with the record of arm 
movement. A diagram of the elec¬ 
trical connections appears in figure 3. 
In this manner, theoretically, there 
appeared for ovory frame on the pho¬ 
tographic record, a spark on tho 
smoked paper record, so that the eye 
and hand movements at a particular 
moment might be compared for simi¬ 
larities or differences. Actually, the 
spark record sometimes failed, so the 
synchronization was by no means 



of 5—only two pairs receiving any 
ratings as high as 4, and none receiving 
any ratings as low as 1, A record of 
the ages, I.Q. ratings and similarities 
in physical appearance, interests and 
emotional traits for these subjects 
appears in table 1. In each case the 
individuals of a pair are arranged 
according to birth order. One of each 
pair was placed in the main experi¬ 
mental group, the other being used as 
its control. In tho tabic, subjects in 
tho experimental group are indicated 
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Fig. 3* Electrical Set-up for Synchronizing Apparatus 


absolute, but the result was suffi¬ 
ciently accurate to present a ganoral 
indication of correspondence or lack 
of it. 

The subjects used in the experiment 
Were ten pairs of twins which were 
obtained through the courtesy and 
effort of the Institute of Child Welfare 
at the University of California. The 
scarcity of twin pairs, from which to 
choose, made any choice on the basis 
of a home environment rating im¬ 
possible, In general it may be stated 
that the home ratings Btood slightly 
bolow the midpoint on a rating scale 


by the initial letter A, while those in 
tho control group are indicated by tho 
letter B. Tho subjects wore again 
divided according to the type of 
training those in the experimental 
group received. The first five re¬ 
ceived training in the eye movements 
concerned in perception, while the 
last five received training in hand 
movements. The small number of 
subjects was compensated for to a 
certain extent by the excellence of the 
manner of control used, and it was 
hoped that by a careful analysis of the 
results obtained on a small group like 
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this, a method of procedure might be 
worked out which would be fruitful 
when used on ft more extensive scale. 

TABLE 1 


Supplementary data concerning subjects 
Initial letters A and B signify Training 
and Control Groups xespftctively. 
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3 

5:0 

80 

5 

4 

4 

A 

3 


02 




B 

4 

5:0 

93 

5 

6 

5 

A 

4 


80 




A 

5 

0:3 

08 

3 

4 

3 

B 

5 


1 08 




Hand training 

A 

6 

6:0 

102 

2 

3 

2 

B 

0 


95 




A 

7 

6:9 

00 

4 

4 

3 

B 

7 


103 




A 

8 

0:3 

115 

2 

3 

2 

B 

8 


101 




B 

0 

0:7 

126 

3 

2 

2 

A 

9 


100 




A 

10 

7:10 

i no 

6 

4 

5 

B 

10 

J_ 

j 108 

j __ 

1 



METHODS OF SCORING AND ANALYSIS 

It would seom that a further careful 
revision of the technique, and a more 


accurate control of all the conditions 
would be necessary to justify an 
intricate evaluation of the data ob¬ 
tained. So far, all that has been 
desired is the detection of gross differ¬ 
ences or similarities which might 
direct experimentation along some 
more specific line, and for that reason 
the judgment of similarities and differ- 
ences—not by any involved system of 
points and scales, but by the mere 
judgment of gross correspondences,— 
has been the means of evaluation of 
the records of eye and hand movement. 
In comparing a set of eye or hand 
movements taken before the practice 
period with the corresponding set 
taken after the practice period, one of 
three scores was given. If the second 
record was strikingly more similar to 
the outline of the object viewed than 
the first one, + was recorded. If the 
reverse was true, — was recorded. 
If there seemed to he virtually no 
choice, 0 was recorded. In compar¬ 
ing the eye movements under a certain 
set of conditions with the synchron¬ 
ized hand movements under the same 
conditions, the record may be inter¬ 
preted as follows. If there was no 
possible correspondence, — was re¬ 
corded. If there was obvious corres¬ 
pondence, “b was recorded. And 
where the issue was in doubt 0 was 
recorded. 

The score record for the drawing of 
the 4 figures during the first day’s test 
period was a far easier proposition. 
Here, however, the scaling had to be 
much more exact. With this in mind, 
the following system of scoring was 
devised for each of the four figures 
independently. 
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Diamond 

Detail considered Highest score 

General form: 

Scribble. 0 

Enclosed space—no angles or 
Angular line—no closure,... 1 

Enclosed space—1 angle. 2 

Enoiosed space—2 angles, or 

more than 4 angles. 3 

Enclosed space—3 angles. 4 

Enclosed space—4 angles. 6 

Symmetry, proportion, bal¬ 
ance, etc.: 

Vertical angles aligned. X 

Horizontal angles aligned.,.. , 1 

Top equal to bottom.. 1 

Right equal to left. 1 

Angular relations accurate,,.. 4 

Execution of lines and angles 

true. 4 

Total possible points per person. 10 

Square 

General form: 

Scribble.... 0 

Enclosed space—no angles or 
Angular line—ng closure.... 1 

Enclosed space—1 angle. 2 

Enclosed space—2 angles, or 

more than 4 angles.. 3 

Enclosed space—3 angles...... 4 

Enoiosed space—4 angles. 5 

Symmetry, proportion, balance, 
etc.: 

Vertical sides equal.. 1 

Horizontal sides equal. 1 

One vertical equals one hori¬ 
zontal B\do. 1 

The other vortical and hori¬ 
zontal sides equal. 1 

All angles right angles. 4 

Execution of lines and angles 

true. 4 

Total possible points per person, 10 

Circle 

General form: 

Scribble. 0 

Enclosed space—no approxi¬ 
mation to oirclo. 1 

Circle. 5 
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Symmetry, proportion, balance, 
etc.: 

Top balances bottom. 1 

Right balances left. 1 

Vertical and horizontal diame¬ 
ters equal. 2 

Outline well joined. 4 

Execution of line true. 4 

Total possible points per person. 10 

Triangle 

General form: 

Scribble. 0 

Enclosed space—no angles or 
Angular line—no closure,... 1 

Enclosed spaco—l anglo. 2 

Enclosed space—2 angles, or 

more than 2 angles. 3 

Enclosed space—3 angles. 4 

Enclosed space—3 angles, base 

at bottom. 6 

Symmetry, proportion, balance, 
etc.: 

Right and left symmetry. 2 

Equality of sides. 2 

Angles clearly defined. 4 

Execution of lines true. 4 

Total possible points per person. 10 


By using this scoring system, and 
examining the data for any consistent 
differences between scores at different 
times, any effect which the practice 
period might or might not have had 
upon, the execution of the forms could 
bo determined. 

The scoring of the orientation per¬ 
ception test was similar to a method 
already devised and standardized to 
a certain extent in a previous experi¬ 
ment (5). Similar changes in score 
could thus be noted, and their sig¬ 
nificance determined. 

The test of tactual discrimination 
was one newly devised, and as yet, 
unstandardized. Performance on it 
was scored arbitrarily as follows: 
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Performwct typt Sewa 

All blocks chosen. 0 

No blocks ohoaon.♦... 0 

One diamond block choson. +7 

Two diamond blocks chosen,.,,. +10 

Triangular block chosen..... — 1J 

Square block chosen. . — 1J 

Circular block ohosen. -7 


Thus, the choice of one diamond block 
could be completely vitiated by the 
ohoice also of the ciroular block, while 
it would be only partially vitiated by 
the choice also of the triangular 
block. In this way an attempt was 
mt\de to weight the closeness of the 
discrimination displayed. 



Fig. 4. Pattern or Eye Movement—Ex¬ 
ample or Extreme Correspondence 
Between Eye Movement and Figure 
Form 



Fla, 6. Pattern op Eye Movement—Example op Fair Correspondence Between 
Eye Movement and Figure Foru 


RESULTS 

1. First, was there any practice 
effect in the specific tasks practiced? 
In the case of eye training any such 


effect would be evident from an in¬ 
creased tendency for the record of eye 
movement to follow a pattern corres¬ 
ponding to that followed by the mov¬ 
ing stimulus. A survey of the records 
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taken for the first practice of the first 
practice period as compared with 
those of the third practice of the third 
practice poriod shows that such an 
increase in similarity is present to a 
certain extent in all five subjects. 
In one case the record of the final 
practice is an extreme example of 
correspondence. (See fig. 4.) The 
other four cases, of which figure 5 is 
an example, combine such corres¬ 
pondence with the tendency to shift 
the eyes toward the experimenter from 
time to time, but in all cases, there is a 
distinct gain in correspondence by the 
last practice oyer the first. 

For the hand training, no similar 
record was possible. It may simply 
be stated from the recorded observa¬ 
tion of the experimenter, that in 
every case the manipulation of the 
moving knob did improve to a marked 
extent between the first and last prac¬ 
tices with regard to such details as 
holding the knob lightly so that it 
would not become jambed in the 
groove, or so that it wouldn’t be 
pulled from its carrying ring. In 
short, the subjects learned “to ride” 
the knob successfully within the time 
allotted for practice. To a consider¬ 
able extent, then, the two practice 
procedures wore hardly equivalent, 
for at the end of the three periods of 
training the pursuit movement of the 
eye was in most cases only partly 
learned, while that of the hand was 
completely learned. What would 
have happened to the results had the 
eye movement been more completely 
learned cannot even be surmised. In 
an attempt to keep the practice well 
below that which would condition the 
eye movement to merely looking 


through the screen, regardless of what 
was to be seen on the other side, the 
practice time was evidently reduced 
too much. But, on the other hand, 
the practicability of working longer 
with children of this age without in¬ 
corporating rewards of such strength 
as to vitiate the results was question¬ 
able, That they were sufficiently 
developed physically and intellectu¬ 
ally to succeed is obvious from the 
results. That they were not yet 
sufficiently stable emotionally to work 
a longer time at this rather monoto¬ 
nous task without some greater reward 
than they were getting was obvious 
to the experimenter from their con¬ 
duct during the last practice periods, 
Aside from this factor, the mere 
bother which the parents experienced 
from the five weekly trips to the 
laboratory was not to be reckoned 
with too lightly, Leaving for the 
moment the extent to which the two 
movements were learned respectively, 
the fact remains that they wore 
learned in part at least. And to the 
extent to which they were learned, the 
practice was effective in the specific 
task. 

2. It remains next to be determined 
whether the practice was in any way 
effective in the related activity of 
looking at an outline figure of tho 
path traced by the moving stimulus. 
To begin with the eye—if the practice 
were in any way effective in changing 
the way in which the eye moved during 
the time of regarding the outline figure 
of the diamond, we should expect to 
find consistnnt differences between 
the records of oyo movements taken 
before the practice in cyo movement, 
and those taken after the practice 
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period, characterized by a greater 
similarity of the latter to the outline 
form under consideration. Further, 
we should expect to find no such differ¬ 
ences between the corresponding rec¬ 
ords made by the control group which 
had undergone no practice. A glance 
at the first column of table 2 would 
indicate that this difference appears 
surely in only one case of the five in 
tho practice group. That it docs not 

TABLE 3 

Results of comparison of eye movements 
before and after eye movement 
training 


SUBJECTS 

DIAMOND 

SQUARE) 

CIRCLE 

TRlAWaLB 

A1 

0 

0 

0 

0 

B1 

— 

+ 

0 

0 

A2 

+ 

0 

4- 

0 

m 

0 

OL 

CL 

CL 

A3 

1 

0 

0 

4- 

0 

B3 

0 

0 

— 

D 

A4 

0 

0 

+■ 

_ 

B4 

0 

+ 

+ 

0 

A5 

0 

0 

0 

0 

B5 

0 

0 

-b 

0 


(CLfligiiifica that due to incomplete data 
the comparison ia lacking,) 


appear at all in the control group, and 
in ono enso actually reverses, is not 
enough to add the needed significance 
to the results of tho practice group. 
Further, if no carry over effect is in 
evidence with regard to the form on 
which the practice occurred, It is 
rather needless to expect any such 
effect with regard to the other forms 
of the test. If we look at the other 
three columns! of table 2, wo find simi¬ 
lar results to those appearing in tho 


first column. The differences whioh 
do occur are scattered rather evenly 
between the practice group and the 
control group and nowhere show a 
trend consistent with an hypothesis of 
transfer. Finally, in the face of this, 
we would hardly expect to find posi¬ 
tive results from the group subjected 
to the hand movement training. A 
glance at table 3 is convincing of the 
fact that the results here are as defi¬ 
nitely negative as those in table 2. 


TABLE 3 

Results of companion of tye movements before 
and after hand movement training 


SUBJECTS 

DIAMOND 

SQUARE 

WHOLE 

TRIANGLE 

A 6 

0 

0 

0 

0 

B 6 

0 

0 

0 

0 

A 7 

+ 

0 

0 

0 

B 7 

0 

0 

0 

0 

AS 

0 

0 

0 

0 

B 8 

— 

0 

0 

0 

A 9 

+ 

0 

0 

0 

B 9 

0 

0 

0 

CL 

A10 

— 

+ 

0 

0 

BIO 

0 

0 

CL 

— 


3. The records of hand movement 
taken before and after the training in 
hand movement given in table 4 show 
that here again, there is no evidence 
of significant effects. In fact there is 
even less evidence of an effect here 
than there was for training in eye 
movement, in spite of the fact that 
the learning during the practice in 
hand movement was apparently more 
complete than that during the prac¬ 
tice in eye movement. The difference 
in tho results shown in the two tables 



41 


Rice : Training of Perception 


is slight and may rather be laid to a 
difference in the type of chance varia¬ 
tions of the two activities than to a 
difference in the transfer of any prac¬ 
tice effect. Finally, we learn from 
table 5 that there is no evidence that 
training in eye movement effects a 
change in the automatic hand move¬ 
ments during observation. 

4. With no evidences of transfer 
apparent in the more closely allied 

TABLE 4 

Results of comparison of hand movc7ncnis 
before and after hand movement 
training 


8UDJECT8 

DIAMOND 

SQUARE 

CIRCLE 

1 HI AN a LB 

A 6 

0 

0 

0 

0 

B 0 

CL 

0 

0 

0 

A 7 

CL 

0 

0 

0 

B 7 

0 

0 

0 

0 

A 8 

0 

0 

0 

0 

B 8 

0 

0 

0 

0 

A 9 

0 

0 

CL 

0 

B 9 

0 

0 

0 

0 

A10 

0 

0 

0 

0 

BIO 

0 

0 

0 

0 


activities, it would seem hardly worth 
while to look for any in the more 
remotely allied activities of drawing, 
orientation discrimination, and tactual 
discrimination. The extremely spe¬ 
cific nature of the activities discussed 
so far might, however, preclude any 
effect on them by the particular train¬ 
ing undergone, while such an effect 
would show itself in a more remotely 
connected, but less specific activity. 
Turning to the results on the drawing 
tests, in which the child was asked to 


draw from memory the figure he had 
just been observing, we will find them 
fully indicated in table G. Inspecting 
the lines marked "Totals/' and “II- 
I,” we find the following facts indi¬ 
cated. For the subjects subjected to 
the eye-movement training, four out 
of five of the experimental group 
gained more points from the first to 
the second execution of tilts test than 
did the corresponding members of the 

TABLE 6 

fiesuJJs of comparison of hand movements 
before and after eye movement 
training 


SUBJECTS 

DIAMOND 

square 

circle 

TRIANGLE 

A1 

0 

0 

0 

0 

B1 

0 

0 

CL 

0 

A2 

0 

+ 

0 

0 

B2 

0 

0 

0 

(j 

A3 

+ 

0 

0 

0 

B3 

0 

0 

0 

0 

A4 

0 

0 

0 

0 

B4 

+ 

0 

0 

0 

A6 

0 

0 

0 

0 

B6 

0 

0 

0 

0 


control group. For the subjects sub¬ 
jected to the hand-movement train¬ 
ing, the same was true for two out of 
the five. Two of these apparent 
gains, however,—one from each group 
—were in reality merely cases in 
which both the experimental and the 
control subjects had lost points from 
the first to the second test, and the 
loss by the experimental buBj jet was 
somewhat less than that by the con¬ 
trol. These data would indicate only 
a bare possibility of some transfer of 
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Results from drawing of figures—Eye trained group 


A1 HI AS BZ A! B8 A4 B4 A6 


i ii r ii i ii i ii i n i n i ii i n i ii i ii 

Diamond: 

Form . 14614414634165555566 

V. angles .. 1 11111111 

H. angles. 11 111 1 1 11 

Top-Bottom... 11 

Eight-Left. 1 111 1 11 111111 

Execution. ii iiii i i iiii i 

Totals. 3 I 6i 6i| 1 Oil 04 1*1 64 5 1 Oil 0 7i[ 74 74 Oi 7 74 

II-1. 24 -61 0 6 0 -54 11 0 2 1 


Square: 

Fotm . 15566666636565565665 

V. Bides. 11 11 11 1111111 

H. sides. 11111 111 1 

V. and H. T.., 1 1 11 

V. and II. B.. . 1 1 1 1 

Execution . 444 iiiii 44444 44 

Totals. 34j 7i 04 0 74 74 04 04 3 6 5 74 74 741 74 74 7 74 74 


-i 0 


1 -34 0 


-4 0 


Circle: 

Form. 


5535|555546B5B65566B5 


Top-Bottom... 1 1111 1111 

Eight-Left. 1 1 11111 

Equ. Diarn. 2112 1 22122122 2 

Execution. 4 444444 4444 1 44 44 

Totals. Oil 0 64 Oil 04 04 ®4 5 flj 74 04| 7 10 84 84 0 74 74 

1I-I. -4 1 3 0 14 o 4 -14 4 o 


Triangle: 

Form. 45336666461355666566 

R-L Bym. 21 221 22212222 

Equal sides.... 2 2 1 12 

Execution..... 44 441 44444444 

Totals. 04 54 3 3 0 74 54 8 6 fl 1 3 74 84 74 64 7$ 0} 74 74 




















Rice: Training of Perception 


43 


TABLE 6b 

Results from drawing of figures—Hand trained group 

BUDJSCTB 


AO BO A7 B7 A8 | Bfl AO B9 A10 BIO 

Teat tirao 
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TABLET 

Gains in score on drawing test related to I .<3. 
ratings 



IUOSBH 

l.U. 

akUta 

eiGHBTl 

I*. 

^o&aiaa 

Frequency—total... 

2 

4 

Eye training,.,. 

1 

1 

Hand training. 

1 

3 


TABLE 8 

Results /rom, o mutation discrimination lest 


SUDJ KCTa _ 

TEST TIW2 

I 

11 

II-I 

A 1 

4 

3 

-1 

B 1 

4 

4 

0 

A 2 

0 

6 

0 

B 2 

3 

4 

1 

A 3 

4 

4 

0 

B 3 

4 

4 

0 

A 4 

4 

4 

0 

B 4 

3 

4 

1 

A B 

4 

6 

1 

B 5 

4 

0 

2 

A 6 1 

4 

4 

0 

B e 

4 

4 

0 

A 7 

4 

6 

2 

B7 

4 

4 

0 

A 8 

6 

6 

Q 

B 8 

6 

5 

-1 

A 0 

4 

5 

1 

B 0 

G 

6 

0 

AlO 

4 

4 

0 

BIO 

4 

4 

0 


the practice effect in the group sub¬ 
jected to oye training. The only 
other faotor winch would seem likely 
to effect the scores in this way is that 


of the I.Q. ratings, which it will be 
recalled, by reference to table 1, were 
not the same for the two twins of a 
pair in all cases. But a hasty glance 
at table 7 will show that if there is a 

table e 


Results from tactual discrimination lest 


suitJEcra 

TEST 'TIME) 


I 

II 

IM 

A 1 

0 

3 

3 

B 1 

0 

0 

0 

A 2 

7 

0 

-7 

B 2 

0 

7 

7 

A 3 

0 

41 

41 

B 3 

0 

0 

0 

A 4 

0 

0 

0 

B 4 

Q 

0 

0 

A 6 

0 

7 

7 

B 6 

81 

.10 

a 

A 6 

0 

0 

0 

B 0 

10 

84 

-14 

A 7 

7 

10 

3 

B 7 

Si 

G 4 

-3 

A 8 

0 

7 

7 

B 8 

7 

7 

0 

A 2 

0 

0 

0 

B 9 

7 

7 

0 

AlO 

7 

10 

3 

BIO 

7 

10 

3 


relation here it is inverse. The more 
logical conclusion would be to assume 
a slight, but uncertain transfer effect. 

A survey of the results on the other 
two tests as they appear in tables 8 
and 9, shows them to be very erratic. 
The scoring on these two tests was in- 
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sufficiently standardized, and only 
serviceable if one wished to trace 
through the activities of a particular 
case in the records. There may bo a 
very slight transfer effect indicated in 
the test of tactual discrimination. No 


servation, but not always. More fre¬ 
quently the hand line was already 
moving in a general direction, or 
manner, and merely continued to do 
so without interruption. In any case, 
there appears to bo almost no corro- 


TABLE 10 

Correspondence between eye and hand movementa during practice periods 


Practice in oyo movement 


SUBJECT 

period 

l T Irat poriod—firet prnollco 

Last porlod-dnat pranllco 

A1 

— 


A2 

— 

— 

A3 

- 

— 

A4 

— 

0 

A5 

0 

- 


Practice in hand movement 


PERIOD 


1 

SUBJECT 

Flret 

j Second 

| Third 


1st 

2nd 

3rd 

lab 

2nd 

3rd 

lab 

2nd 

3rd 


practice 

practice 

practice 

practice 

practice i 

pmotioo 

practice 

praotieo 

practice 


0 


0 


0 

_ 

— 


0 

A7 1 

— 

— 

— 

CL 

CL 

CL 

G 

0 

0 

A8 

— 

— 

— 

0 

0 

— 

0 


— 

A0 

- 

CL 

0 

0 

0 

0 

0 

+ 

- 

A10 

0 

0 

- 

— 

— 

— 

— 

— 



such effect is deducible from that of 
orientation discrimination. 

5. From tables 10 and 11 it may 
readily be gathered that any attempt to 
discover a carry over effect of the direc¬ 
ted activity of the hand into the random 
activity of the eye, and vice versa, 
has again led to only negative results. 
Even during the practice periods 
(table 10) when the tension of the 
subject might be expected to call 
forth such an effect, there is almost 
no positive evidence of its presence. 
In some cases, the hand movement 
ceased almost entirely during the ob- 


spondence between the direction of its 
movement and that of the eyes at the 
same time. 

0. Finally, an attempt to divide 
the patterns of eye and hand move¬ 
ments into specific types met with 
little success. Any types which did 
occur seemed dependent on the condi¬ 
tions of the moment rather than on a 
degree or type of development, and 
wero so scattered that they were use¬ 
less in determining any progressive 
change in type of eye or hand move¬ 
ment. 
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TABLE 11 

Correspondence bet \oeen eye and hdnd movements during observation periods 


FiaOHS OflBEflVBD 


SUBJECT 

Diamond I 

Sqitaro 

Glralo 

Tti&nfcUj 


Period I 

Period II 

Period I 

Period 11 

Period I 

Period IX 

Period I 

Porlod 11 

A 1 

B 1 

— 

- 

0 

0 

CL 

0 

*— 

- 

A 2 

0 

„ 


— 

CL 

— 

— 

— 

B 2 

0 

- 

- 

CL 

— 

CL 

i 

OL 

A 3 



- 

0 

- 

- 

l - 

- 

B 3 

+ 

- 

0 

— 

0 

■— 

1 — 


A 4 

_ 


— 

0 

- 

0 

0 

- 

B 4 

- 

- 

— 

0 

0 

— 

■—■ 

— 

A 5 


0 

— 

0 

- 

+ 

- 

- 

B 6 

- 

- 

— 

— 

— 

— . 

0 

■ 

A 3 

_ 

— 


1 

0 

— 

- 

- 

- 

B 0 

CL 

- 

— 

— 

— 

— 

— 

0 

A 7 

CL 

— 

— 

— 

— 

- 

0 

CL 

B 7 

- 

- 

— 

— 

— 

0 

— 

0 

A 8 



_ 

— 

0 

_ 

— 


B 8 

— 

— 

— 

0 

0 

— 

— 

■— 

A 9 

B 0 


- 

- 

- 

- 

- 

0 

CL 

A10 

_ 

; - 


— 

0 


— 

0 

BIO 

- 

1 -. 

— 

0 

— 

CL 

— 

1 - 


SUMMARY AUD SlONI PI CAN CE OF 
RESULTS 

Prom these records it was hoped 
that somo of the following facts might 
be obtained. 

L In the fits! place, a comparison 
of the records at the beginning with 
those at the end of the practice period 
would show any improvement in the 
specific ability practiced 

2. A comparison of the eye move¬ 


ments pursued in observing the figures 
on the cards before the practice period, 
with those pursued after, would indi¬ 
cate whether or not any incorporation 
of the learned movements had been 
made in the mere mechanics of obser¬ 
vation, 

3. A similar comparison of the 
automatic hand movements before 
and after practice would indicate any 
transfer in this direction, 

4. If any observable effect of the 
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practice were evident under either 2 
or 3, a comparison of the type, direc¬ 
tion and extent of such effects would 
bear directly on the question of the 
relative importance of the parts played 
by hand and eye movements in 
perception, 

5. Any differences present in the 
experimental group and absent in the 
control group, between the execution, 
before and after the practice period, 
of the more remotely connected tests, 
such as drawing of the figures, orienta¬ 
tion discrimination, and tactual dis¬ 
crimination, would indicate any effect 
which the practice would have had 
upon these allied types of manual- 
motor coordination and perception. 

6. A careful inspection of the syn¬ 
chronized records of hand and eye 
movement during any one act of 
observation or practice would indicate 
any carry over effect of the directed 
activity of the one into the random 
activity of the other. 

7. Finally, if the patterns of eye 
and hand movements are found to 
divide themselves naturally into spe¬ 
cific types, a comparison of these types 
with the execution of tho tests made 
during the first and the last periods 
at tho laboratory would indicate any 
progressive change in type of eye or 
hand movement paralleling a develop¬ 
mental change in perception and 
manual-motor coordination as meas¬ 
ured by these tests. 

Under the conditions of the experi¬ 
ment we have found no transfer effect 
of any kind from imposed practice of 
eye and hand movements on eye and 
hand movements of an unrestrained 
nature used during observation of 
plane figures. Nor have wo found, 


from the inspection of the synchro¬ 
nized records of hand and eye move¬ 
ment during observation, or practice, 
any carry over effect of the directed 
activity of tho one into the random 
activity of the other. We have found 
a definite practice effect in tho specific 
activity undertaken during the prac¬ 
tice periods, and a possible transfer 
effect of this practice on the rather 
indefinitely defined activity of draw¬ 
ing tho figure observed. In tho light 
of the very scant positive results, wlmt 
is the significance of the overwhelming 
negative results? 

Either the amount of practice was 
insufficient,—a fact which could bo 
ascertained by training through a 
longer and moro intense practice to a 
greater degree of learning—or the 
type of training was inadequate, i.o., 
it was not of a type to produce such 
results. The experimenter is inclined 
toward the latter explanation. It 
seems to fit in with previous experi¬ 
ments on transfer of the practice 
effect of specific motor activities to 
those of a leas specific and more highly 
integrated nature. Especially inter¬ 
esting in this connection is a compari¬ 
son with the experiments of Gates 
and Taylor (2) and Hcrtzberg (3) on 
tho motor economy factors involved in 
teaching beginners to write, in which 
they found very little carry over effect 
from practice on a variety of forms of 
tracing to the actual task of writing. 

If on the other hand the results of 
the drawing test do show a real effect 
from the practice, we must limit our 
statement to the fact that while there 
is a transfer effect of some sort, it does 
not work through the channels of eye 
or hand movement, but is due rather 
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to an increased alertness to the details 
of the figure during the practice pe¬ 
riod, due perhaps to the imposed 
motor activity, perhaps to something 
else, but certainly not detectable 
within the confines of the experimental 
procedure here indicated. 

That some sort of eye-hand co¬ 
ordination is necessary for such a cul¬ 
mination of the perception process as 
the drawing of a figure from a model 
or from memory is self evident. That 


this is a relatively slow developmental 
process is also fairly well indicated, as 
well as the facts that certain people 
eventually are ablb to accomplish it 
better than others, and that some never 
do learn it adequately. An attempt 
has been made to ascertain just how 
this development takes place. It has 
failed. But it is hoped that the m m 
account of the failure may give a cue 
by which the problem will eventually 
be solved. 
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Differential Skeletal Maturation in Rela¬ 
tion to Sex, Race, Variability and 
Disease 

T. Wingate Todd 


THE NEED FOE A COMPEEHENSIVE VIEW 
OF CHILD DEVELOPMENT 

N TWO of my recent papers upon 
the roentgenographic study of 
skeletal differentiation I have de¬ 
scribed the successive stages of epi¬ 
physial maturation and union (19) and 
have given a quite general sketch of tho 
phenomena checked against age as 
identified in the skeletons of white 
boys (20). So far I have left entirely 
untouched the problems of sex, race, 
local conditions of life, individual 
variability, correlation with other 
measures of development, and the 
devastations produced by disease. 
These problems are too large for ade¬ 
quate treatment within the limits of a 
single essay and I shall be content if, 
out of the enormous mass of data ga¬ 
thered during the past decade, some 
salient facts can be marshalled to indi¬ 
cate the manner in which all these 
problems must be viewed if we are to 
build a constructive interpretation of 
what at first appears to be a maze of 
conflicting observations. 

It is true that we meet with different 
typos of human form defined by a 
myriad of names but conveniently 
classified in their extreme degree ns 
nsthcnic, athletic and pyknic. By 


whatever terms wo name these and 
however wo subdivide and classify tho 
connecting forms, we emphasize 
merely superficial distinctions; there 
is no fundamental difference (16). 
Mankind in his physical growth and 
ultimate pattern obeys cor tain es¬ 
sential and deeply rooted laws of mam¬ 
malian anatomy from which, under 
conditions of health and soundness of 
body, there is no appeal. Among 
these are the order and date of epi¬ 
physial differentiation and union. In 
recent years many loose, vague and 
partial observations have been recorded 
concerning the problem of tho epi¬ 
physes by workers, honest enough, but 
lacking breadth of experience and un¬ 
derstanding of tho principles illus¬ 
trated by the phenomena which they 
have tried in vain to interpret. A 
roentgenographic study unchecked by 
examination of the naked bones them¬ 
selves will lend us astray (18). An 
interpretation of human epiphysial 
union uncontrolled by understand¬ 
ing of the mammalian pattern is like 
exploration of ft strange city without 
a map to guide us (18). The assump¬ 
tion of a "natural” variability implies 
a failure to study the conditions under 
which divergencies from pattern are 
40 



GUILD DEVELOPMENT, VOL. 1!, NO. 1 



50 


Todd ; Differential Skeletal Maturation 


brought about. And lastly the insist¬ 
ence on a fundamental distinction be¬ 
tween the sexes bespeaks a mind which 
6till conceives man and woman as dif¬ 
ferent creatures rather than manifesta¬ 
tions of a single plan. It is not 
usually claimed that the actual order 
is different for the two sexes but that 
in the female there is an acceleration of 
increasing veLocity as the years of 
childhood pass into those of youth. 
One immediately asks where, in life, 
this curious distinction stops, And 
when, under my direction, Stevenson 
pointed out that it could not be in¬ 
voked beyond the entrance to adult¬ 
hood, namely the years eighteen to 
twenty-two (13), numerous critics 
arose to expose our mistake. We made 
no mistake and, refraining from enter¬ 
ing into a controversy which would 
leave the problem still unsettled, we 
have patiently continued to amass our 
evidence which is now ready for 
pubYio examination. 

THE RELATION OE SEX TO SKELETAL 
MATURATION 

In two earlier essays I have dealt 
briefly with the topic of sex in relation 
to skeletal differentiation (16, 17) but 
in this review it is necessary to con¬ 
sider the problem a little more closely, 
It is stated that girls mature in their 
skeleton earlier than boys, at first by 
days, then by months, then years (10). 
I have no quarrel with Doctor Pryor’s 
observations bo far as they go, save 
that I would remind the reader, as 
Pryor has done, of the necessity, in 
this as in all observations on human 
growth, to check the age-records. 
Hospital statements of ago as found 
on routine roentgenograms are, in our 


experience, frequently fallacious, fo 
America an error of a year or two k 
not uncommon in children and in 
adults wo find the error covering five 
to ten years. Nothing short of 
the birth certificate can satisfac¬ 
torily establish the age record, a pre¬ 
caution which would be taken as a 
matter of course in experimental work 
on animals. The ill-substantiated evi- 
deuce on which the tables of union in 
recent anatomical texts is based has 
already been discussed (19, 20), 
Dwight’s account alone bears intrinslo 
evidence of an original investigation 
but that is dearly limited to the limbs 
excluding hand and foot (6). Epi¬ 
physial union may be set aside for the 
moment in favor of centers of ossifi¬ 
cation. 

It has been set forth again and again, 
with a wealth of thoroughly substan¬ 
tiated evidence that ossein is precipi¬ 
tated in the cartilaginous skeleton of 
girls at an earlier age than in boys. 
Pryor has demonstrated it (10) and 
since his first observations in 1905 
many observers of equal integrity 
and assiduity have confirmed the 
observation. I refer but to two of the 
most recent (12,1) as examples. There 
is no disposition on our part to disagree, 
The contention is fully admitted. But 
at th© same time one must realize that 
the inception of ossification in a cartila¬ 
ginous epiphysis and the union of the 
bony epiphysis into which that carti¬ 
lage is eventually transformed are two 
quite different phenomena, separated 
in most instances by many years. To 
insist that both must necessarily be 
inseparably linked phases of the same 
phenomenon requires a strong imagi¬ 
nation and is devoid of proof. The 
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date of earliest ossifio penetration is 
Itself so liable to variation from a host 
of causes, for the most part quite ob¬ 
scure, that the precise significance of 
the earlier appearance in the female 
requires much further study for its 
elucidation* Meantime let us not 
drag it into the problem of epiphysial 
union with which, at best it can be but 
remotely connected. 

So far as the actual demonstrable 
evidence in our qualitative study of a 


TABLE 1 

Female accelerated over male in skeletal 
differentiation by months as below 
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9 

12-0 -12-11 
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sample thousand school children, 
backed by skeletal dissection, is con¬ 
cerned the ascertained facts are those 
of succeeding paragraphs, 

In table 1 are drawn up the analysis 
of our observations upon the male 
and female white school children be¬ 
tween five and thirteen years. During 
this period of course the estimation of 
age is based upon differentiation of the 
ossifying epiphyses and shafts. 

The knee, it will be seen, maintains 


an ascendency in the female. While 
this acceleration of female over male 
is usually twelve months or more it 
drops to three times the standard 
deviation as worked out by Heilman 
(which is three months (9)) or* less 
from five to six and a half years, about 
nine years and again at twelve and a 
half. This considerable and moder¬ 
ately steady female acceleration is a 
little difficult to interpret. However 
we have made a careful study of the 
relationship of knee differentiation to 
stature and find the linkage closer than 
with hand or elbow. Wo might there¬ 
fore consider stature as a percentage of 
full adult stature, which is reached by 
our girls at about fifteen and a half 
years, rather than as a measure in 
absolute miilimoters. The ultimate 
stature of the boys is far greater than 
that of the girls and moreover continues 
to rise until about seventeen years on 
the average. Mr, Bowman in this 
laboratory has shown that there \s a 
close correlation in the adult between 
arm length and leg length (17) but wo 
do not find an acceleration in elbow dif¬ 
ferentiation of the female comparable 
with that of the knee until after ten 
years. The adult female hand is small 
both in absolute and in relative dimen¬ 
sions but again there is no such ac¬ 
celeration in hand as there is in knee. 
The explanation is probably to be 
sought in a combination of these fac¬ 
tors and further investigation is re¬ 
quired. 

In the table there are irregularities 
of relationship such as would be bound 
to occur in any series and are intrinsic 
evidence of probable reliability, The 
samples in general number twenty to 
twenty-five for each sex in each six- 



52 


Todd : Differential Skeletal Maturation 


month period. The sudden great leap 
ahead of the girls in elbow maturation 
between twelve and a half and thirteen 
years is of course due to the commence¬ 
ment of union. 

Despite all statements colored by 
inception of ossification, the observa¬ 
tions of Dodge (5) show that there is 
increasing uniformity of bodily weight 
during the first eighteen months of life 
and the Misses Hojinian and Hatt have 
shown the relative stability of bodily di¬ 
mension between one and five years (8), 
That skeletal development bears an 
intimate relationship to bodily growth 
has been demonstrated by Scammon 
(12). Setting on one side the equiv¬ 
ocations of earliest ossiftc penetration 
as a phenomenon more obvious than 
significant, the relative uniformity of 
skeletal differentiation at about five 
years in both males and females is 
gradually departed from owing to pro¬ 
gressive acceleration in the female. 
This sex difference increases until a 
general high level is reached at about 
eight years. There then appears a 
flagging in female differentiation which 
permits the males to catch up so that 
by nine years the sex difference is very 
small After the tenth birthday there 
in another spurt of acceleration in the 
girls which shows distinct signs of 
failing before the thirteenth birthday. 
After this date the commencement of 
epiphysial union, related as it is to 
cessation of growth in dimensions, 
alters our criteria and brings us to a 
second phase in the study of skeletal 
maturation. 

From thirteen years upward our 
standards are far less general in char¬ 
acter than before, They are different 
in typo and depend upon local mani¬ 


festations of completion of growth, 
They emphasise features of the skeleton 
quite different from those of the pre¬ 
ceding phase. 

In table 2 are arranged the relation¬ 
ships of the sexes judged by these new 
criteria of epiphysial union. The 
statements are based upon the same 
material from which tho table of epi¬ 
physial union was compiled (20). In 
later communications this evidence 
will be amplified and more completely 
discussed. 


TABLE 2 

Female epiphysial union accelerated over 
male by months as below 


Aao 


12-6 -12-11 

18 months 

13-0 - 13-5 

18 

13-6 -13-11 

18 

14-0 ~ 14-5 

15 

14r-6 -14-11 

12 

15-0 - 15-5 

0 

16-6 -15-11 

6 

10-0 - 16-5 

Leas than standard de¬ 
viation (3 months) and 
thereafter the same 


The standard deviation to which 
reference is made in table 2 is that 
Worked out by Heilman (9). This 
fully accords with our own observations. 
Once more the reader should be re¬ 
minded that the crude statement of 
age in years, set down without fixation 
by date of birth, may mean anything 
from one day before the ensuing birth¬ 
day to six months beyond the last pre¬ 
ceding birthday, a total range of 
eighteen months. In our experience 
individual discrepancies between exact 
chronological age and skeletal age dif¬ 
fering by not more than nine months 
can be set aside as fluctuations due to 
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minor causes. If however the dis- 
crepancy be twelve months or more 
gome definite cause for the condition 
should be sought and will frequently 
be found. It may be a mistake in age 
record, some disease causing temporary 
or permanent retardation or, less often 
a general acceleration of development 
which may include mind as well as 
body* 

In conclusion we may briefly survey 
tho sex influence, Until the age of six 
years the sex differences are negligible 
apart from actual inception of ossifi¬ 
cation in secondary centers. From 
six to eight years the female forges 
ahead of the male and her acceleration 
reaches a maximum at about the latter 
date. There then ensues a slowing up 
in the female so that from the ninth to 
the tenth birthday the sexes are ap¬ 
proximately equal in skeletal differ¬ 
entiation. After the tenth birthday 
the girls again undergo a period of ac¬ 
celeration which rapidly attains its 
maximum of two years and is failing 
when, after twelve and a half years, the 
criteria are changed through the intro¬ 
duction of a new feature, namely epi¬ 
physial union. From this date on¬ 
wards the acceleration of female skeletal 
maturation over male diminishes until 
by the seventeenth birthday there is 
no sexual distinction which we have 
been able to prove to our satisfaction. 
In general therefore, and bearing in 
mind the reservations presented above, 
boys and girls may be said to punch 
the time-clock together. 

the relation 01? race to skeletal, 
MATURATION 

In considering the possible effect of 
so intangible an influence as race on 


skeletal differentiation it is necessary 
first to define what we intend by the 
term. Since the moaning may range 
from human stock to nationality wo 
shall take one example from each of 
these extremes. 

It has been possible to compare 
growth and maturation in white and 
American negro stocks and certain gen¬ 
eral results of our study may be briefly 
presented. Our negroes both male and 
female show much greater divergence 
than whites in the age-relationships of 
skeletal differentiation. This seems in 
some instances, it is true, to be an in¬ 
dividual variability. Usually such 
children give a date of birth which, for 
a variety of reasons, we have been un¬ 
able to check although others with 
definitely established birthdays do 
fluctuate a good deal in age-relation¬ 
ship. Most of these fluctuations how¬ 
ever turn out on analysis to be impure. 
That is to say the age indicated by 
different skeletal areas is difficult to 
identify owing to obvious derangement 
of the area itself. Since these con¬ 
flicting results trail out the age indi¬ 
cations over a period of perhaps two 
or three years we term the children 
physical trailers. The impression one 
gets from studying the roentgenograms 
is that at some time in the child’s his¬ 
tory there has been a pathological re¬ 
pression of bony differentiation with 
definite defect in local areas. From 
this the child is now recovering but has 
not yet caught up in differentiation of 
certain areas to the standards for the 
chronological age. This is ft very 
significant lead for further investiga¬ 
tion. Our present feeling is that the 
differentiating skeleton is particularly 
vulnerable at certain singes of its 
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piogress. It seems likely indeed that 
the most vulnerable stage is that of 
original precipitation of bone know as 
commencing ossification. Thus the 
date of first appearance of a bony cen¬ 
ter ifl delayed and when it does appear 
the developing center exhibits a wooly 
or sago-like appearance which has been 
described by numerous terms such as 
Itohler's disease, Schlatter's disease 
and Perthes' disease. The patella, 
navicular of the foot and carpal bones 
are particularly liable to show this con¬ 
dition. Eventually the bony area may 
recover and.even catch up but fre¬ 
quently it remains deformed perma¬ 
nently. The condition may involve the 
shaft surface also. The most wide¬ 
spread and severe of such lesions is 
Chondrodysfcrophia or Achondroplasia 
in its various degrees. Usually the 
damage is much more local and erratic 
in site. Pickets undoubtedly is one 
of the faotors to reckon with. The 
lesions affect the cartilaginous skeleton 
but may also involve the differentiating 
bone. More than this we need not 
say at the moment. 

In analysing the negro records (77 
boys; 72 girls) wo found that a set of 
standards for male negroes illustrating 
the average development for each age 
period results in the establishment of 
an atlas of which the criteria of prog¬ 
ress and of age-relationship are pre¬ 
cisely those of the male white. White 
and negro boys, apart from patholog¬ 
ical conditions punch the time-clock 
together; there is no genuine racial dis¬ 
tinction. It is not quite so easy to 
explore tho progress presented in the 
femalo series. Often indeed tho negro 
girl is in advance even of tho white 
girls. But it ia only tho relatively 


small number of our negro girls which 
leaves us still hesitant in assigning 
differentiation of negro girls to an age 
relationship identical with that of the 
white girls. So far however we have 
been unable to demonstrate positively 
any stock-linked differences. In this 
our results are identical with the con¬ 
clusions published by Stevenson and 
with the observations made on suture 
closure in whites and American negroes 

(14). 

Turning now to the other extreme, 
namely nationality, we have certain 
figures from a comparative study of 
American and Italian children. The 
criterion adopted to distinguish these 
series was the birthplace of the parents, 
the birthplace of the child himself 
being ignored in this investigation. If 
both parents were born in Italy (us¬ 
ually south Italy or Sicily) the child 
was entered as Italian. If both parents 
were born in America, the child is 
American despite the location of the 
child's birth. All children both of 
whose parents were not born in Italy 
or America were discarded. 

In these sample series we had, of 
American bom parents 101 boys, 100 
girlB: of Italian born parents 175 boys, 
140 girls, Tho ages of the children 
range from five to thirteen years. The 
finished analysis gives us the informa¬ 
tion that American boys were twelve 
months advanced in height over the 
Italians, seven months in weight and 
four months in skeletal differentiation. 

The American girls were fifteen 
months ahead of the Italians in height, 
eight months in weight and only two 
months in skeletal differentiation. 
These differences in height and weight 
show a feebly progressive character so 
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that the older children differed some¬ 
what more than the younger. The 
fact that in skeletal differentiation the 
difference in girls was less than, and in 
boys scarcely more than the standard 
deviation indicates that there is no 
real distinction which can be laid to 
the charge of nationality, 

Undoubtedly the Italians generally 
belong to smaller family lines than the 
Americans but possibly the differences 
in height and weight may be related to 
food, housing or other environmental 
conditions. The practical uniformity 
of skeletal differentiation bespeaks a 
uniform human pattern as do the re¬ 
sults of our investigation of the negroes. 

In skeletal development then we 
find no evidence of race-linked differ¬ 
ences. 

THE PROBLEM OF INDIVIDUAL DIFFER¬ 
ENCES AND CORRELATION WITH 

OTHER MEASURES OF DEVELOPMENT 

The problem of individual differ¬ 
ences, like the last topic, has two as¬ 
pects. There may be inconsistencies 
in the child itself or the child os a unit 
may display a deviation from the aver¬ 
age age-relationship. So far as the 
former is concerned there is nothing 
to be gained by further discussion at 
this stage. It has already been 
pointed out that very frequently incon¬ 
sistencies of age relationship presented 
within the skeleton itself are due to 
pathological causes. One is inclined 
to Buspect that individual divergences 
displayed by the child as a unit may 
also be due to anomalies of develop¬ 
ment. A warning has been issued 
against the assumption of "natural” 
variability which is extremely difficult 
to prove especially in the presence of 


numerous valid and tangible factors 
which can produce divergencies of 
pattern. In the period of adolescent 
lag, between thirteen and eighteen 
years, a series of fifty specially chosen 
lads in a health contest showed an 
average deviation of eight months 
from standard and fifty-two girls nine 
months from standard, There is no 
doubt that these candidates were 
selected upon widely differing stand¬ 
ards ranging from physique to popular¬ 
ity and service. The incident illus¬ 
trates the divergence rather than the 
uniformity of human material. 

The most significant lead which we 
have struck in this phase of the prob¬ 
lem is the fluctuation in height-weigh t- 
differentiation relationships. This has 
been touched upon in a previous paper 
but will bear further comment here. 
Other workers have lmd perforce to 
subdivide the children examined upon 
a quantitative basis and have often 
chosen percentiles for this purpose. 
The Baldwin-Wood tables for example 
classify the entire group, except for the 
highest and lowest 12.5 per cent, as 
medium. The remainder are desig¬ 
nated tail and short respectively (2). 
This arrangement naturally and prop¬ 
erly gives a wide range to the medium 
group, Upon our qualitative basis of 
skeletal differentiation a closer analy¬ 
sis can be made. A child whose skele¬ 
tal record exceeds or lags behind the 
modal evaluation by more than nine 
months (three times the standard 
deviation) is classified as of accelerated 
or repressed development respectively 
no matter what his stature or weight. 

In practice wc classify as of average 
development all children who do not 
exhibit a full year's acceleration or 
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repression, This is just as much a 
fiction as the other method but it per¬ 
mits a fuller consideration of the fea¬ 
tures of bodily development in adding 

TABLE 3 

SOS boys ; girls 

Percentage groupings in skeletal 
differentiation 
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a third criterion to the height-weight- 
age standards. 

In a very tentative segregation of 
two scries of boys and girls of grade 


school age numbering about three hun¬ 
dred boys and two hundred and fifty 
girls we find the following information 
(table 3). 

In boys of average development 
there are 37 of average height and 
weight* There are 33 per cent of 
more and 27 of less than average 
height and weight. These are desig¬ 
nated large and small lines respectively. 
There are but 3 per cent of average 
height but more than average weight, 
These are classed as of heavy line. 

Among the girls there are 42 per cent 
of average height and weight, 24 of 
large and 28 of small line respectively. 
The heavy averages are 6 per cent, 
These figures, while purely provisional 
are in accord with general observation, 

In the group of accelerated skeletal 
development we find, among the boys, 
61 per cent also accelerated in height 
and weight, 11 per cent of average di¬ 
mensions, and 4 of small line. As in 
the average development group there 
are 3 per cent of overweight among the 
accelerated lads, but there are 21 per 
cent of underweight. 

Tho figures for the girls of acceler¬ 
ated development are somewhat dif¬ 
ferent. Fifty-one per cent are also 
accelerated in height and weight, 24 
are of average dimensions and sixteen 
are of small line. There are 4 per 
cent of overweights and 5 of under¬ 
weights. These figures again are very 
suggestive and are worthy of much 
closer scrutiny than we can give them 
here. No matter how they may bo 
changed in detail by fuller investigation 
or amplified series the broad generali¬ 
zations remain. The fewer under¬ 
weight girls, the more numerous large 
line boys, the proportions of email line 
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children of both Bexes in average and find 64 per cent of the boys also rc- 
accelcratcd skeletal development are pressed in height and weight, 12 per 

AVERAGE DEVELOPMENT 



LARGE LINE HEAVY AV. -AVERAGE SMALL LINE 
33 3 37 27 

Fig. 1 


AVERAGE DEVELOPMENT 



LARGE LINE HEAVY AV. AVERAGE SMALL LINE 
24 6 42 28 

Fig. 2 


Figs. 1, 2. Tentative Percentages of Various Bodily Forms in White Boys and Girls 
of Average Skeletal Differentiation 


all pretty much what one might have cent in addition are obviously of small 
expected. line and only 4 per cent are of average 

Coming to the repressed groups we dimensions. There are no overweights 
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but 20 per cent of the repressed group while they look so big, they are really 

arc of more than average height and younger than their age. 


ACCELERATED DEVELOPMENT 



Fig. 3 


ACCELERATED DEVELOPMENT 



UNDERWEIGHT OVERWEIGHT ACCELERATED DEVELOPMENTAL IV ACCELERATED 
b 4 51 24 16 

Fig. 4 

Fios, 3, 4, Tentative Percentages op Bodily Forms in White Boys and Girls op 
Advanced or Accelerated Skeletal Differentiation 

weight, These are repressed large line As for the repressed girls, 49 per cent 
lads who have the most difficult timo were also of less than average height 
in meeting their environment because, and weight and 23 per cent more were 
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distinctly of small line. There were pared with those of previous groupB 

9 per cent of average dimensions and which is quite striking, 

weight and 5 per cent of overweights. One further point must be made 

RETARDED DEVELOPMENT 



LARGE LINE HEAVY AVERAGE GENERALLY SMALL LINE 

RETARDED RETARDED RETARDED RE^RDED REjARDEO 


Fig. 6 


RETARDED DEVELOPMENT 



LARGE LINE HEAVY AVERAGE GENERALLY SMALLLINE 

RETARDED RETARDED RETARDED RETARDED RETARDED 

14 5 9 49 23 


Fia. C 

Figs. 6, 6. Tentative Percentages of Bodily Forms in White Boys and Girls of 
Reprebsed on Retarded Skeletal Differentiation 

Finally 14 per cent were of large line, concerning this survey. The method 
Thore is a harmony in the distribution of standardization, having nothing 
of these figures when they are com- to do with height or weight, permits 
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a hitherto unattainable freedom in 
segregation, Among the boys 60 per 
cent are of average development, nine 
are advanced or accelerated and 31 
are repressed or retarded. 

For the girls the figures are: average 
development 48 per cent, accelerated 
30 and represesd 22 per cent, The 
greater variability of the girls is char¬ 
acteristic. The numbers in the re¬ 
pressed groups, large though they are 
and requiring close study and vigorous 


vanced over the boys than is actually 
the case. Details are presented in the 
second chapter of this paper. In all 
groups of children there will be large 
average and small family lines repre¬ 
sented. In girls there is a closer re¬ 
lationship between dimensions and 
development than In boys. This is 
apparent from comparison of data in 
table 3. 

In girls the average and heavy aver¬ 
age physiques are together in exactly 


PERCENTAGE GROUPINGS 



Fia 7. Percentage Groupings of Advanced on Accelerated, Average and Repressed 
or Retarded Skeletal Differentiation in White Boys and Girls, Expressed 
Graphically in Physical Form and Facial Expression 


attention, are not so great that we 
should have anything but a hopeful 
outlook for the future. 

In summing up the discussion in this 
chapter we may conclude that individ¬ 
ual variability docs indeed occur and 
that it is greater in girls than in boys, 
There are more accelerated girls than 
repressed and more repressed boys 
than accelerated, Consequently in 
general, one may get the impression 
that girls arc as a group further ad- 


the same percentage as the average 
skeletal development. In boys how¬ 
ever the average and heavy average 
physiques are 40 per cent of the total 
while the individuals of average skeletal 
differentiation form 60 per cent of their 
total, Hence we have among the boys 
a considerable group of pure large line. 
Whereas their height and weight are 
great their skeletal development is 
average. They correspond to giant 
races in animals. In girls those ac- 
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celerated in skeletal development are 
more numerous than those of large 
size. In them we have a greater num¬ 
ber of small lines than of repressed 
skeletal development. 

The purely provisional analysis to 
which the reader’s attention has just 
been directed is reproduced as table 3. 

LOCAL CONDITIONS OF LIFE 

In the preceding chapter we have 
shown that the differences in skeletal 
differentiation and maturation de¬ 
monstrable in any group of growing 
children are in large part brought about 
by pathological influences either in the 
present or past. The discrepancies 
which the negro children show from 
the white children of the same age are 
almost all of this type. In comparing 
Italian and American children we have 
given evidence to show that the dif¬ 
ferences are to be sought in physical 
form and size rather than in skeletal 
differentiation. It is our experience 
that children living under favorable 
home and other environmental con¬ 
ditions are larger than those in less 
fortunate circumstances. This is of 
course a truism. The financial status 
of the family has not necessarily any 
direct relation. 

A child which is advanced in height 
and weight is also likely to be somewhat 
advanced in skeletal development 
especially in the knee, the differentia¬ 
tion of which seems more closely cor¬ 
related to stature than hand or even 
elbow in spite of the close correlation 
(+0.797, see 17) in length of upper and 
lower limbs. Even in such fortunately 
placed children we do not often find 
the skeletal differentiation advanced 
more than nine months. 


Again in unfavorably placed children 
we usually find that the repression of 
skeletal differentiation docs not exceed 
nine months, 

In a study of fifty undernourished 
children from the Cleveland Nutrition 
Clinic and the Fresh Air Camp we 
found no definite relation in the height- 
weight-skeletal-age records. Each of 
these children is a problem itself. 
Analysis will show exactly where the 
disharmony lies. Most frequently it 
is a disparity between height and 
weight rather than in skeletal differ¬ 
entiation* 

Very undersized children may be the 
offspring of small family lines but there 
is an obscure condition which picks out 
one child only in a family. Wc have 
no light to offer on this problem at the 
moment but the observation that the 
knee will show greater repression than 
hand or elbow. 

So far as can bo seen at present it is 
unwise to postulate a “natural" vari¬ 
ability, Wc ought to search far more 
closely into the history before wc give 
a judgment of “natural" variation. 

THE EFFECT OF DISEASE 

The influence of disease upon skele¬ 
tal differentiation may present itself in 
three definite forms. 

1. Inhibition of differentiation 

This may bo complete as in certain 
hypophyseal disorders. It may how¬ 
ever bo temporary in character and the 
child gradually recovers. Such a con¬ 
dition is met with in rickets and we 
begin to suspect the exanthemata of 
affecting the skeleton in similar man¬ 
ner, The transverse linos or scars in 
the shaft of long bones recently de- 
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scribed by Harris (7) are instances of 
this condition. 

In Chondrodystrophia ox Achondro¬ 
plasia also, lesser degrees of the disease 
bring about a partial inhibition with 
derangement of the growing areas. 
The hypophyseal disorders are the best 
illustrations of this type. 

One of our examples is J. W., a man 
of 39 years, who at autopsy showed 
infantile genitalia, a glabrous skin, 
“feminine” contours and an osteoma 
in his hypophyseal fossa. The skeleton 
presents a condition of epiphysial un¬ 
ion characteristic of twenty years. The 
dinphy&o-epiphysial planes are them¬ 
selves intact but their surfaces are 
markedly pathological. The billow¬ 
ing has given placo to an exuberant 
granular overgrowth of cancellous 
bone which is quite characteristic of 
such lapsed union. 

A. S. a man of 35 years with the 
mentality of a child of about thirteen 
presents the same external picture. 
Ouv roentgenograms show that skeletal 
differentiation was inhibited at the 
Btage characteristic of fifteen years. 
So far we have found no roentgeno- 
graphic ovidenceof anomaly or osteoma 
in the sella turcica. 

2. Local manifestations of disorder 

These are scon in a host of conditions 
often identified ns chronic osteochon¬ 
dritis. Perthes 1 and Kohler's “dis¬ 
eases" are examples. The one best 
worked out is the lapsed union at upper 
end of humerus and femur which has 
been described in white rats by Daw¬ 
son (3) whose excellent description of 
the histology of tho affected areas (4) 
is applicable to many other condi¬ 
tions also. 


3. More or less simple repression of 
skeletal differentiation from which 
the patient can recover under suitable 
treatment 

This is best exemplified by hypo¬ 
thyroid cases where there is not, in 
the juvenile stages, any insuperable 
pathological development in the dif¬ 
ferentiating area. 

Ab an example of this a case examined 
recently may be cited. The child was 
a girl aged nine years. The symptoms 
of cretinism were not very marked but 
our roentgenographic records of the 
skeleton show a differentiation equiva¬ 
lent to four years. There is nothing 
in the roentgenograms to indicate 
more than a very pronounced retarda¬ 
tion. No positive inhibition at or de¬ 
formity of the shaft ends or epiphyseB 
can be discovered. With appropriate 
treatment there is hope of ultimate 
restoration, at least in part. 

The same phenomenon presents it¬ 
self in the series of sheep, thyroidecto- 
mized at ono month of age, received 
by us through the kindness of the late 
Professor Sutherland Simpson and 
Doctor H. S. Liddell. Though tho 
data upon this series have not yet been 
completely arranged for publication it 
ia worth wlule to use as an illustration 
ono sheep of five years which shows in 
its epiphysial maturation and union 
and also in its eruption of teeth the 
condition typical of a sheep of two 
years and a half. Examination of the 
diaphyso-epiphysi al areas h owever 
shows quite clearly a minor grade of 
the same lesion as is found in lapsed 
epiphysial union from other causes. 

It is of course not alono in cretins and 
hypothyroid cases that one meets with 



Todd : Differential Skeletal Maturation 


63 


such skeletal repressions. But these 
forms of disorder are very liable to 
develop with chronieity into examples 
of the first type. Such a border-line 
condition is illustrated by one of our 
negro girls of 7 years who shows a 
roentgenographic picture of scarred 
and deformed bones and epiphyses 
with an age equivalence of five years. 
Her stature, weight and muscular 
power are also at the five-year stage. 
The skeletal condition indicates healed 
rickets. The child has had a severe 
set-back from which she is now re¬ 
covering-and is progressing properly 
though stiii showing retardation with 
deformities which are permanent. 

To conclude this section we may re¬ 
mark that pathological conditions may 
affect temporarily or permanently the 
progress of skeletal differentiation and 
that the lesion may be local or wide¬ 
spread. The skeletal picture as a rule 
however carries intrinsic evidence of 
the disorganization. The only ex¬ 
ception, studied by us so far, is the 
cretin in his youthful stages before the 
long continued repression has become 
marked by definite pathological indi¬ 
cations at the diaphyso-epiphysial 
planes. 

SUMMARY 

1. There is urgent need for a more 
comprehensive study of skeletal dif¬ 
ferentiation in its relation to sex, race, 
local conditions of life, individual vari¬ 
ability, other measures of development 
and the devastations produced by dis¬ 
ease. 

2. Whether male or femaie the 
skeleton is essentially human and fol¬ 
lows, in its development, a human pat¬ 
tern which is not obscured by sex modi¬ 
fications, 


3. There is no necessary relationship 
between date of inception of ossifica¬ 
tion and date of epiphysial union. Th o 
undoubted earlier appearance in gen¬ 
eral of bony deposit in the cartilage of 
the female is not afc all related to the 
ultimate progress of skeletal differen¬ 
tiation and epiphysial union. 

4. The progress of skeletal differ¬ 
entiation presents patterns of relation¬ 
ship of female to male which are not 
uniform in the several areas of the 
skeleton roentgenographed. Between 
ten and twelve years there is a striking 
resemblance in the female-malo re¬ 
lationship of the areas studied. After 
this the entire picture is changed by 
the appearance of epiphysial unions. 

5. The progressive uniformity in 
general bodily development of boys and 
girls during infancy continues until 
six years. Skeletal differentiation is 
no exception, if one set aside tho pe¬ 
culiar phenomenon of earliest ossific 
deposit tlio cause of which requires 
further elucidation. There then en¬ 
sues a period of female acceleration 
reaching its maximum at about the 
eighth birthday and thereafter falling 
off so that between ninth and tenth 
birthdays tho sexes are approximately 
equal in skeletal differentiation. Af¬ 
ter the tenth birthday a second period 
of female acceleration quickly reaches 
its maximum level and continues until 
twelve and a half years after which its 
diminution is measured by epiphysial 
union. 

6. After twelve and a half years 
there is progressive diminution of 
fe/imle pro-eminence in skeletal ma¬ 
turation and by the seventeenth birth¬ 
day when both boys and girls have 
reached their approximately full stnl- 
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uro the sex differences even in epi¬ 
physial union disappear. 

7. A critical study of the negro series 
shows these children far more liable 
than the whites to disorders which 
derange skeletal maturation. If how¬ 
ever such examples are excluded we 
can find no clear evidence of a distinc¬ 
tion in age relationship between whites 
and negroes. 

8. Submitting a large series of chil¬ 
dren both of whose parents were born 
in America to close analysis of height, 
weight and skeletal development and 
checking against a similar series of 
children whoso parents were both born 
in Italy, we find the Americans both 
taller and heavier than the Italians, ago 
for age in six-month periods, We find 
no clear distinction in skeletal differ¬ 
entiation. From this and the previous 
findings wc doubt very much whether 
there is any specific relationship of 
race to skeletal differentiation. 

9. "The age indications of the several 
skeletal areas in a single child may be 
moderately discordant. Although not 
frankly pathological these divergencies 
are usually tlio result of temporary 
disturbance in the growth pattern. 


10. Just as children, by their di¬ 
mensions, fall into large, medium and 
small family lines so they can be classi¬ 
fied by skeletal differentiation into 
groups of accelerated, average and re¬ 
pressed development. The tentative 
figures submitted in this connection 
are worthy of careful thought. 

11. Local conditions of living do af¬ 
fect the physical condition of the child 
but are reflected far more in such quan¬ 
titative measurements as height and 
weight than in skeletal differentiation. 
Most instances of “natural” variation 
from the modal values can be assigned 
to definite causes and these should bo 
sought with great care. 

12. Pathological conditions may af¬ 
fect temporarily or permanently the 
progress of skeletal differentiation and 
the resultant lesion may be local or 
widespread. The skeletal picture as 
a rule however carries intrinsic evi¬ 
dence of the disorganization. The 
only exception, studied by us so far, 
is the cretin in his youthful stages be¬ 
fore the long continued repression has 
become marked by definite patho¬ 
logical indications at the diaphyso- 
epiphysial planes. 
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A Study of the Art Ability Found in Very 
Young Children 1 

Am Jordan Knaurrr 


I NTEREST in the problem of better 
training of creative tendencies of 
children led to the desire to inves¬ 
tigate experimentally the nature of art 
ability in very young children. 

Tho questions arising are: 

1, How early art ability appears 

2. What proportion of children show art 
ability 

3. The subject matter of interest to young 
children 

4. The effect of stimulation on their art 
work 

5. The quality and quantity of drawing 
produced 

This experiment was carried on in 
five grades: nursery, kindergarten, 
first, second, and third (ages two 
through eight). Schools were chosen 
whore tho children had never been 
given nny formal art instruction. 
The number of children included in 
this experiment were: 33 nursery; 20 
kindergarten; 51 first grade; 12 second 
grade; 9 third grade. 

PHOCEDUIIE 

Paper (9 x 12 inch mnnilla) was 
supplied to these various grades for 
a period of five weeks. Each child 
had access to it eo that he could draw 

1 From tho School of Household Adminis¬ 
tration, Tho University of Cincinnati, 
Cincinnati, Ohio. 


when he felt inclined and time would 
permit. During this period the ex- 
prevssion was quite free and unguided. 
All of the drawings made were col¬ 
lected weekly and tabulated. After 
this preliminary period the experiment 
was carried on from three to five weeks 
longer. Each class was visited once 
a week. An art program was given 
by tho writer. The procedure was 
informal and the children gathered 
around to watch; there was no effort 
made to keep them interested. 

The programs were as follows: 

The first week tho children were asked to 
suggest the things whiah thoy would 
like to have printed, and these wore 
then sketched for them; 

Tho next week tho writer painted a por¬ 
trait of two of the kindergarten children 
in colonial costume) 

An exhibition of original but unframed 
paintings was shown tho children tho 
following week; 

The fourth week the beauty of flowers and 
flower arrangement was explained and 
demonstrated and a painting of flowers 
was made before the class; 

The last week the beauty of conventional 
commonplace life was portrayed, such 
as a nicely kept yard and house, boy 
mowing lawn > clothes on tho lino blow¬ 
ing in the wind, oto. 

The aim of this period of stimula¬ 
tion and exposure to art was to en¬ 
courage a natural deslro for self- 
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expression by means of which they 
would show their ability, apprecia¬ 
tion and interest, The drawings made 
by the children during this period 
were saved and the results tabulated. 
There was, then, a period of unguided 
expression followed by a period of 
stimulation. The questions to be 
answered concerning this experiment 
are; 

How many drawings did these children 
make? 

What subjects do they draw? 

How well do small children draw? 

What was tho effect of fcho stimulation? 

RESULTS 

1. The number of drawings made 
by each child is shown in table 1, 
The medians for the various grades 
show that the older the child the more 
prolific he was, There was also great 
divergence in each age, as, in the first 
grade some did no drawing, and others 
made as many as S3, Differences as 
great as these must mean something 
although there is not always a close 
correlation between quantity and 
quality. 

2. The type of subject drawn varied 
enormously, as is shown by the fact 
that the children drew a total of 148 
subjects. There were 68 different sub¬ 
jects drawn in the nursery group; 32 
in the kindergarten; 70 in the first 
grade; 47 in the second, and 54 in 
the third. It would take too long to 
present all the subjects drawn but 
table 2 shows the 78 subjects drawn 
moro than once. 

3. The next step was to find out 
how well the children drew. To ob¬ 
tain this information each drawing 


TARLE 1 


IVuttiber of drawings Made by each child in the 
various groups 



was rated from one to ten on the 
basis of its merit and an average was 
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TABLE 2 


Objects drausn fisted t?i order of frequency 

SUBJECTS 

NUUDER 
OP TIMES 

on awn 

1. grass...... 

404f 

204f 

243f 

220t 

I70t 

114f 

sot 

82f 

05 

2. ffky . 

3_ house...... 

4, tree..., 

a flower.... 

fl t sun... 

7 water... 

ft tent.. 

9 boat... 

10 hill. 

04f 

471 

41 

11 bird. 

12. Indian...... 

13 man. 

331 

31 

14. Tabbit.... 

lfi. iris. 

27 

Ifl Hag.. 

25 f 

231 

1 21f 

18* 

17 path. 

18. boy. 

19. firs.. v. 

20. girl... 

15 

21 table. 

15 

22. bird house. 

14 

23. airplane. 

13t 

13+ 

24, stage. 

26. bowl. 

12 

20. bridge.... 

11 

27. owl. 

1 11 

28, window. 

11 

29. fence. 

10 

30. Bquirrcl. 

10 

31. canoe..... 

Q 

32, elephant. 

Of 

9 

33, Goldilocks. 

34, moon. 

ot 

8 

36. boree. 

30, tulip. 

8 

37. bear. 

7 

38. fish... 

7 

30. fishbowl. 

7* 

40. peacock.,. r . 

7 

41. smoke. 

7 

42, wagon.... 

7 

43. chair. 

6 

0 

6 

6 

44. mill. . . 

45. roso arbor. 

40. auto. 


table 2— Concluded 


BUflJECTfl 

NUMUEn 

1 OF TIMES 

drawn 

47. door. . .. 

5 

4ft floor... 

6 

4ft 'mnt'iire. 

5 

60. rain. 

6 

61. rainbow. 

5 

62 anirnnls... 

4 

63 duck. 

4 

64. gccej. 

4+ 

65 swing. 

4 

50. valley. 

4* 

67. balloon... 

3 

68, clonk. 

3 

69. clouds. 

3 

60. holly hooks. 

3 

01. lawn mower. 

3* 

3 

02. mountain. 

63. road. 

3 

04. snow. 

3 

06. wash. 

3 

66. big fence. 

2* 

07. car. 

2* 

08, cat,, ..... 

2* 

09. Christmas tree. 

2* 

70, cupboard. 

2 

71. dog. 

2 

72. garage. 

73. letters. 

2 

2* 

74. parachute. 

2* 

76, etenmor...... 

2* 

70. station.... 

2* 

77, train. 

2* 



* Drawn in only ono grade, 
t Drawn in at least 4 of the 6 grades. 


computed for each child. The same 
standard presented below was used 
for each grade; 

0-10 Excellent 
7-8 Good 
6-0 Avcrago 
3-4 Poor 
0-1-2 Failure 

Tabic 3 shows the distribution of the 
resulting “quality” scores. The me- 
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dian for the kindergarten and first 
grade appeared to be the same but the 
first grade has a greater proportion 
scoring high and also the upper scores 
are higher. The kindergarten and 
first grade were stimulated by practi¬ 
cally the same material. Those mak¬ 
ing high enough scores on this arbitrary 

TABLE 3 

Showing average quality of work from each 
child 

Drawings floored from 1 to 10, using same 
standard for each grade. 


SCORE 


§ 

§ 

© 

M 

jj 

w 

a 

0 

i 

a 

9 

0 

H 

2 

o 

10 






9 





1 

8 



i 



7 



7 

1 

2 

0 


1 

2 

2 

3 

6 


3 

14 

4 

3 

4 


11 

22 

5 


3 


2 

5 



2 

2 

1 




1 

5 

1 




0 

26 

1 




Total.... 

33 

20 

51 

12 

9 

Median.. 

0 

4 

4 

5 

0 


rating scale to suggest some talent are 
as follows: 

Nursery, 2 children out of 33 
Kindergarten, 1 child out of 20 
First grade, 8 children out of 51 
Second grade, 1 child out of 12 
Third grade, 1 child out of 9 

On the average one out of 13 chil¬ 
dren appears to have at least a little 
artistic talent. It is recognized that 
the drawings in the Nursery School and 


to a lesser degree in the Kinder¬ 
garten suffer in comparison with older 
children when the same rating scale is 
used. It may be that the more in¬ 
articulate drawings at the early ages 
with imaginary titles assigned to them 


TABLE 4 

Subjects painted for Kindergarten , and 
influence upon their work 



NUMtlBR OP 
TIMES PAINTED 

TOTAL BUDJECTa PAINTED FOR CLASS 

Before 

expo¬ 

sure 

Aflor 

expo- 

euro 

1. acorn . 

0 

0 

2. background. 

0 

0 

3. birds. 

sra 

1 

4. bowl of iris. 

0 

3 

6 . flower arrangement*. 



0. foreground. 


0 

7. gold fish. 


0 

8. grass. 

35 

76 

9, iris. 

0 

3 

10. leaves . 

0 

0 

11. portrait of boy nnd girl in 



colonial costume . 

0 

0 

12. rabbit . 

1 

12 

13. eca weed. 

0 

0 

14. allowed water color paint¬ 
ings!. 



15. shell . 

0 

0 

1G. squirrel . 

0 

4 

17. tulip. 

0 

3 

18. turtle. 

0 

0 

10. tree.. 

26 

44 



* No drawings returned after this lesson 
except one from each pupil made immedi¬ 
ately at close of demonstration, 

f Difficult to show influence statistically. 

are more predictive of later creative 
ability than those more representa¬ 
tive drawings that receive a higher 
score. The ratings have been given 
in order that we may make a compari¬ 
son of what the children of these ages 
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actually did in relation to standards 
that are assumed to be predictive of 
talent. 

4, The last point of interest is the 
effect of the stimulation upon the 
subject matter chosen. The children 
added many new subjects during the 
week after these subjects had been 
drawn for them by the experimenter, 
although no effort was made to get 
them to draw these in preference to 
anything else. Table 4 shows a com¬ 
parison of the number of times the 
subjects were drawn by the students 
before and after the experiment. The 


TADLTJ 5 

Comparison of lumber of subjects painted 
before and after stimulation 



g 

s 

fi 

S 

I 

w 

S 

i 

8 

1 

Before. 

45 

17 

31 

21 

25 

Now. 

22 

16 

48 

26 

30 

Total. 

67 

32 

79 

47 

55 


number of subjects drawn before were 
17; the number of new subjects added 
were 15; total subjects painted were 32. 

After one of tho periods the Kinder¬ 
garten teacher forgot and allowed the 
children to take their drawings home, 
which probably accounts for the lack 
of influence shown by some of the 
subjects. The tabulation shows a 
positive influence for 7 subjects. In 
the short period of exposure to art 
ono can sec by table 5 that tho Nursery 
added 22 new subjects, the Kinder¬ 
garten 15, the First Grade 48, the 
Second Grade 26, and tho Third 


Grade added 30. These results indi¬ 
cate that stimulation does influence 
the children and leadB one to suppose 
that desirable forms of stimulation 
might leave a molding and permanent 
effect upon development. 

Tho lack of ability to represent the 
subject accurately apparently does not 
concern such young artists. In the 
kindergarten several unique subjects 
were drawn or attempted. The 
representation of abstract and unusual 
subjects is common, such as "The Sky 
Ladder,” “Sparks All Over,” “Sky 
Man,” “Sky with Stars on Bottom of 
It,” “Bug,” “Faces," “Funny Old 
Cloud.” Of the 72 subjects drawn 
only once, 39 were drawn by Nursery 
children. The decrease in subject 
matter by the Kindergarten (5 years) 
may be due to the growth of self-con¬ 
sciousness and shyness and unwilling¬ 
ness to be satisfied with the symbols 
of the younger child. Somewhere in 
the growth between 3 and 6 years of 
age children apparently discover “real¬ 
ity” and realize that sheer imagination 
will not compensate for poor tech¬ 
nique. The First Grade child has 
apparently achieved move confidence 
in his ability to represent things. He 
also has learned patterns from the 
other members of his class or from 
instruction, since, for instance, boats 
were drawn 45 times in the First 
Grade. In the Second and Third 
grades the subject matter becomes 
more conventional, as compared with 
the Nursery children. They draw 
houses, trees, flowers, hills, Indians, 
tents, etc., but none of the highly 
imaginative subjects of the younger 
child. 
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SUMMARY AND CONCLUSIONS 

As ft result of the experiment one 
may summarize thus: 

1, The proportion of those showing 
talent is not more than one in thirteen, 

2, There is a great difference even 
in two year old children as to their 
interest and ability to draw, 

3, The subject matter of interest 
to the nursery children touches all 
the things which are new and interest¬ 
ing to them without regard for pattern. 
In the Kindergarten, First, Second 
and Third grade they seem to be more 
interested in drawing the things for 
which they have learned the pattern, 
They are apt to draw their natural 
surroundings as sky, tree, house, boy, 


girl, etc,, os listed, The other sub¬ 
jects are those which they learn by 
imitating others or by being exposed 
to them in some way, 
i Stimulation—The stimulation 
was very successful in creating an 
interest and in developing the child's 
talent along natural lines, 

6, It can not be concluded that one 
might select those with talent at this 
early age until morn time has elapsed 
in which to follow the development of 
these children. It is fluggested, how¬ 
ever, that proper stimulation toward 
creative activity would produce more 
and better trained artists nnd also a 
people versed in the appreciation of 
beauty, 
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The Relation of Nursery School Training to the 
Development of Certain Personality Traits* 


A GROUP of 22 nursery school 
children tested for personality 
traits over ft period of six months were 
found to have developed certain per¬ 
sonality traits to a much greater degree 
than a group of 21 children without 
nursery school training. 

The two groups of children were 
comparable in age, intelligence, gen¬ 
eral physical development, and in 
their home background. The Taussig 
industrial classification was used to 
classify the parents. The Bonlmm- 
Sargcnt Scale was used for the chil¬ 
dren. In this scalo scores were ob¬ 
tained for the list of traits included in 
this test. It was found that the 
nursery school children became less 
inhibited, more spontaneous, and more 
socialized with training. They de¬ 
veloped more initiative, independence, 
self-assertion, and self-reliance than 
the control group. They showed a 
greater increase of curiosity and inter¬ 
est in their environment. As might 
bo expected, their habits of health 
and order were much more numerous 
than in the control group. 

* An investigation mode at the Wash- 
ington Child Research Center (as graduate 
work for the Catholic University of 
America). 


The superiority of the personality 
traits of the nursery school children 
over children who did not have syste¬ 
matic training, as shown by the 
statistical validity of the scores, was 
probably due to a great extent to the 
influence of the social force of a large 
group of children who had to adjust 
to each other constantly. 

Average differences of the rating of personal¬ 
ity trails of an expermcnlal group of 22 
children and a control group of 21 children 
as shown on the first and second Bonham- 
Sargent Questionnaires 


(The total number of traits is much larger 
than the sample given here) 



ISxPEIU- 

MEflTAfc 

CGtjTJlOL. 

Initiative: 

Docb he wait to be told 
what to do next?. 

-.000 

+ .425 

Good nature: 

Is ho cheerful when toys 
arc taken away?. 

+ .022 

— .470 

Curiosity: 

Does ho Ask questions de¬ 
manding explanations?... 

+1-040 

1+1.690 

Docs he try to open ex¬ 
aminers' package?. 

+ .840 

— .150 

Does he try to find out 
how mechanical toys 
operate?. 

+1.030 

+ .047 

Contentment: 

Docs he play quietly 
with toys given him?.... 

+ .054 

+ .380 
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Bxmu- 

UBNTAL 

couthq h 

Pride: 



Does he demand praise 
in achievement?. 

-.130 

+ .701 

Orderliness: 

Can he arrange toys in 
an orderly way?. 

+1.476 

+ .005 

Sympathy: 

Does he show sympathy 
when stranger feigns 
weeping?. 

+1,280 

+ .047 

Initiative: 

Does ho climb for ob¬ 
jects? . 

+.718 

+ .226 

Habit formation: 

Has ho bladder control?,. 

1 +.07G 

+ .2EO 

Has he bowel control?... 

+ .301 

+ .106 

Can ho feed himself?. 

+ .620 

+ .300 

Does lie eat what is sot 
before him?... 

+ .718 

-.026 

Obedience: 

Is he obedient to par¬ 
ents?... 

+ .277 

+ .300 

Iteeponsiblcncss: 

Has ho a tendency to 
argue?. 

+ .087 

+ .210 

Fear: 

Is ho easily frightened?., 

-.142 

+ .476 

Affectionate: 

Is he affectionate?. 

+ .066 

+ .106 

Politeness; 

Does he say “please’ 1 
and "thank you”?. 

-.033 

+.276 

Sociability and shyness: 
Does child approach 
other children readily?... 

+ .084 

+ ,660 

Is lie cordial to strangers?. 

+ .308 

+ .263 

Trentmonfc 0 / others: 

Is I 10 considerate of 
younger children?. 

+ .286 

+ .126 

Miscellaneous: 

Docs he exhibit responsi¬ 
bility for their safety?... 

+ .333 

+ .076 

Does he show respect for 
the property of others?.. 

+ .368 

+ .167 



EXPBIH- 
MENTAL 

CONTROL 

Does he put his toys 
away?. 

+.473 

+ .210 

Does he keep his clothes 
in good condition?. 

+ .308 

+ .210 

Suggestibility and inde¬ 
pendence: 

Does he insist on his 
rights?. 

. -M60 

+ .421 

Docs he resent interfer¬ 
ence?. 

+ .260 

+ .187 

Good nature: 
la he afraid of animals?.. 

-.100 

+ .060 

Is ho afraid of light¬ 
ning?. 

.000 

+ .000 

Is he afraid of darkness?. 

.000 

+ .050 

Generosity: 

Will ho share his favorite 
toys?. 

+ .333 

+ .277 

Will ho divide a tempt¬ 
ing delicacy with others?. 

+ .160 

.000 

Pride: 

Docs lie react strongly 1 
to blame?. 

+ .300 

+ .222 

Docs he react strongly to 
praise?. 

+ .277 

+ .300 

Concentration or (content¬ 
ment): 

Does he turn from one 
activity to another?. 

-.362 

-.052 

Play habits: 

Ib he Bclf-dcpendent in 
play?. 

+ .600 

+ .160 

la he noisy in play?. 

+ .058 

— .210 


It can be seen that the generally 
accepted desirable personality traits 
increased in the experimental group 
and the less desirable traits increased 
in the control group. 

Mary Eli2adetii Walsh. 
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Changes in Egocentricity of Nursery School Children 


T HE study was made to find the 
differences in the egocentric be¬ 
havior of young children and the way 
the behavior changes in a new social 
situation. The overt behavior which 
showed the egocentricity of the chib 


It was found that a child expresses 
his egocentric behavior in three ways; 
by the type of play—alone or with 
others—by his methods of retaining 
toys which another Ghild wants and 
by his methods of gaining attention 


TABLE 1 


Proportion of total lime spent in pariouB ruiijs while at free play during different periods 


CHILD 

LEttQTlI OF TillE 

IU"IK& 

BNTEHma SCHOOL 

FLAT ALONE 

PI,AT WITH 

omen 

CEI[|,PRBN 

vvAxcniNfi 

OR SITTING 
QUIETLY 

WANDEIUNO 

AlMLESBLT 

"eocuLiziNa 11 

A 

6 weeks 

0 wuuka 

11 weeks 
Change between 
6th week and 
11th week 

ver tene 

61.7* 6.3 
02.6* 0.1 
00.7* 6.2 
+16.0* 3.0 

per cent 

36.0* 4.0 
33.C± 3.0 
17.0* 8.1 
-18.0* 6.9 

pc t cent 

1 ± .7 
1 ± .7 
1 ± .7 
0 db .4 

jier cent 

0.3 *0.7 
3.0 ±2.0 
12.7 ±1,2 
+3.0 *3.6 

3 ±2.0 

0 * 7 

3 *2.0 

0 *1.8 

B 

6 weeks 

0 weeks 

11 weeks 
Change between 
6th week and 
11th week 

64.0* 0-2 
35.6* 8.0 
00.7dbl0.1 
-3.3*10.1 

10.3* 6.6 
20.6*13.8 
36.7* 6.0 
+20.4* 6.0 

10.7* 0.0 
2.6* 1.7 
0 * ? 
-10.7* 0.3 

4.7 ±0-3 
10.6 ±7.1 

0 ±7 

— 4.7 ±0.2 

5.0 *1.0 
31.0 ±3.4 
2.7 *1.8 
-2.3 *1.3 

C 

6 weeks 

9 weeks 

11 weeks 
Change between 
6th week and 
11th week 

10.7* 7.7 
18.5* 3.7 
22.3* 0,1 
+ 6.6* 8.2 

40.7*14,8 
64.6* 0.3 
35.0* 8.8 
-11.7*10.0 

10.7* 7.2 
1.6* 1,0 
17.3* 6.1 
+0.6* 6.6 

16.7 ±3.3 
8.6 ±0.3 
13.76±3.6 
-3.0 ±3.1 

10.7 ±4.6 
17.6 *3.7 
11.76*4,0 
+1.0 ±4.4 

D 

6 weeks 

0 weeks 

11 weeks 
Change between 
6tli week and 
11th week 

41.3*18.8 
12.6* 2.4 
20.0* 8,0 
-21.3*11.2 

0 * ? 
24.0*11.6 
48.0*11.2 
+48,0* 7.8 

47.0*10.0 
31.6*10.0 
10.0* 0.0 
-31.0*10.7 

7.0 ±2.7 
21.6 ±9.0 
8.0 ±6.4 
±1.0 ±4.0 

0 * 7 

0.5 ±0.4 
8.0 ±2.0 
±8 0 ±2.0 


dren and the modifications were 
studied. Observations were made of 
tho children during their free play 
activity. Egocentricity was defined 
as tho attempt of a child to make him¬ 
self the center of an activity. 


from other children and from adults. 
The information was obtained by a 
quantitative record of the distribution 
of play activities. Tho records were 
kept for successive days of the chil¬ 
dren's first three months in the nursery 
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school, Quantitative frequency rec¬ 
ords were kept also of the attempts to 
prevent another child from taking a 
toy, of the amount of time spent 
voluntarily near adults, of aggression 
towards other children, of the amount 
of crying and the number of temper 
tantrums. 

It was found that those children 
who were dominantly egocentric on 
entrance into a new social situation 


make few significant changes during 
the first three months, but the un- 
aggresaive children become more ego¬ 
centric in their play, changing from 
the unaggressive to the aggressive. A 
positive correlation was obtained be¬ 
tween the age of the child on entering 
a new social situation and the type of 
egocentricity. 

L, F. Ezekiel. 


The Space Order Reaction of Young Children 


T WO tests devised by Schachne 
Isaacs for the study of the de¬ 
velopment of the space order reaction 
required in reading were given to 23 
children in the Child Institute of The 
Johns Hopkins University. The ages 
ranged from two and one-half to five 
and one-half years. 

POINTING AT PICTURES 

Two sets of sixteen colored pictures, 
of varying degrees of interest, familiar¬ 
ity, and attractiveness, were mounted 
in rows of four on charts, 20 x 20 
inches, ruled off in 5 inch squares. 
These were presented to the child who 
was given a yard stick and asked to 
point to and name as quickly as he 
could all the pictures on the chart. 
The examiner recorded on a prepared 
form the order of naming, noting 
repetitions and omissions. 

In the first set of pictures one child 
used the reading order in pointing, one 
used another regular order, and 21 
used no regular order. In the second 
set the same child used the reading 
order as she did in the first set, and 


two used another regular order. 
Twenty used no regular order. 

CHECKING CIRCLES 

The child was asked to put a check 
in each circle of a set of 16 half-inch 
circles, \ inch apart, in rows of four. 
A similar record of order of checking, 
repetitions and omissions, was made. 

In this test none used the reading 
order, two used other orderly methods, 
and seven gave a semi-orderly re¬ 
sponse, that is, twelve or more of the 
checks were arranged in an orderly 
manner. Fourteen used no regular 
order. 

For speed and accuracy the most 
effective response is to begin in one of 
the four corners and name or check 
across rows or up and down columns. 
A number of adults tested gave without 
exception the reading order of response. 

These results indicate that the 
reading space order from left to right 
which is used by adults in responses to 
the situations of the test procedure is 
determined by training in reading. 

Roberta White. 
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Influence of Suggestibility on Responses in Ink 

Spot Test 


S UBJECTS of this experiment were 
16 children, 11 boys and 5 girls, 
from the Child Institute of Jolms 
Hopkins. Their age was recorded to 
the nearest month and mental age 
computed from the I.Q.: 

Afedtcw Rango 


C.A. 53 mo. 05-41 mo. 

M.A. 58,5 mo. 89-45 mo. 

I.Q.114.6 mo, 83-137 


Materials consisted of ink spot 
plates number 1 to 10 from Whipple's 
scries, 


1* girl 

2. policeman 

3. hat 

4. flower 

6. elephant 


6. doctor 

7. rabbit 

8. table 

9. squirrel 
10. snake 


RESULTS 

The time of reaction was not sig¬ 
nificant. It ms slightly less on the 
average for series B where suggestion 
was given, but the difference was very 
small. 

A. The responses were tabulated for 
each ink spot separately. Those used 
most often were: 


PROCEDURE 

Senes A 

After the chijd was seated at a small 
table the experimenter said, “I am 
going to show you a funny shaped 
spat." The first plate was placed on 
the table in front of the child with the 
directions, “You tell me what it looks 
like,” A stop watch was used to 
record the time from exposure of the 
picture lo the first response, If the 
child said that the picture did not 
look liko anything he was urged to 
"just pretend" what it looked Like* 

Series JB 

This was given a week or two after 
series A. Procedure was identical ex¬ 
cept that when the ink spot was 
shown, in addition to saying, u Tell me 
whftt it looks like," the question was 
added, “la it a girl?” for spot 1 “Is it 
a policeman?” for spot 2, etc. The 
words suggested for the various spots 
were as follows; 


Spot 1. man (4 times) horse (2 times) 

2. lady (7) man (3) woman (2) 

3. dog (10) 

4. house (2) 

5. dog (3) 

6. lady (4) king (2) house (2) 

7. lady (4) 

8. cAmw (2) {ty 

0. chair (2) foot (2) 

10. tree (3) boar (2) man (2) 

In all 73 different responses were 
made, with a total of 168 when repeti¬ 
tions were counted. Of this total 43 
par cent were names of animals, 30 
per cent of people, and 27 per cent of 
objects. In choosing the names which 
were suggested in series B, this pro¬ 
portion was adhered to. Four names 
of animals were used, three of people, 
and three of objects. Five of these 
names had appeared once in the chil¬ 
dren’s responses of series A, five not at 
all. In no case was a name suggested 
in connection with the spot to which it 
had been applied in series A, 

Series B was scored on the bases of 
the number of suggestions which were 
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accepted. Acceptance meant saying 
"Yes” or repeating the name sug¬ 
gested, If a child said “No,” but 
then named the spot in accordance 
with the suggestion given, this was 
scored acceptance. If ho said “Yes,” 
but then gave some other name, it was 
scored rejection of the suggestion. 

The acceptance score ranged from 
0 to 9 with an average of 3.3, 

Two of the children applied the same 
name to several of the spots. The 
youngest child used only three differ¬ 
ent names for the ten ink spots, the 
oldest used nine, and two used ten. 
The average number of different names 
used was 7.9. 

A record was also made of the 
number of times each child called a 
spot by the same name in series B 
which he had applied to it in series A, 
This number ranged from 0 to 8 with 
an average of 2.5. 

REVISED PROCEDURE 

The change in procedure involved 
the giving of a suggestion with the 
first instead of the second scries, a 
change in some of the suggestion 
words, and the use of a better presenta¬ 
tion of the spots. 

The subjects of this experiment were 
20 children, 13 boys and 7 girls attend¬ 
ing the Nursery School of the Uni¬ 
versity of Minnesota. Their age was 
recorded to the nearest month at the 
time of commencing the experiment. 
The I. Q. was taken from a test given 
previously, the Kubhnan-Binet in the 
case of 12 children, Minnesota Test in 
the case of 8. Mental Age was calcu¬ 
lated from the I. Q. to the nearest 
month. 


c, a.... 

Median 



37-00 mo. 

M.A,.. 


31-79 mo. 



83-152 


Apparatus consisted of the first ten 
ink spot plates of Whipple's series of 
twenty, and a simple exposure frame. 
This was a large envelope of black 
paper with an opening 2\ inches square 
through which the plates were shown. 
Two small chairs and a low table to 
which the frame was tacked completed 
the set-up. 

Series A 

The experimenter and the child both 
seated themselves at the table. The 
envelope was lying before the child 
with plain black paper showing 
through the aperture. Light came 
from above and to the left of the child. 
When the child was at ease his atten¬ 
tion was directed to the envelope and 
then the first plate was exposed. The 
question was asked: “What docs this 
look like, a girl?” If the child did not 
respond he was encouraged by the 
words, “What?” or, “Tell me what it 
looks like.” After the child's re¬ 
sponse had been recorded the first 
spot was removed, exposing the sec¬ 
ond. The above procedure was re¬ 
peated except that a different object 
was suggested as a name for the ink 
spot. The objects suggested for the 
10 spots were: 


1 . 

girl 

o. 

tree 

2. 

dog 

7. 

rabbit 

3. 

bird 

8. 

table 

4. 

engine 

9. 

squirrel 

5. 

engine 

10. 

boat 


Series B 

The materials and procedure were 
identical with those used in scries A 
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except tlmt the suggestion was omit¬ 
ted. When a picture was exposed 
the child was asked, "What does this 
look like?" After the child's response 
assent or approval was shown by say¬ 
ing, "Yes,” or repeating the word 
the child had given so as to make sure 
of it. 

Scries B was given approximately 
three weeks after series A. With nine 
of the children the interval was 20 
days, with seven, 21 days, with two, 
22 days, with one, 24 days, and with 
one, 2G days. All of the te3ts of this 
experiment were given between the 
hours of 10:00 and 12:00 a.m. 

Results 

The children reacted to the test 
situation in a variety of ways, Some 
seemed very anxious to please, accept¬ 
ing the suggestion given by the experi¬ 
menter because they thought they 
were supposed to do so. Others paid 
scarcely any attention to what the 
experimenter said, brushing aside the 
names offered and enjoying the task 
of using their own imaginations. A 
few were not interested in the task 
and accepted the suggestions because 
that was the easiest and quickest way 
to get through. One boy insisted on 
manipulating the pictures himself, 
removing each after he had named it. 
The test seems to be at fault in its 
Lack of opportunity for the child to do 
anything. 

In three cases a child failed to accept 
a suggestion merely because he had 
already named the spot beforo time 
was given for the suggestion. This 
time element is important and should 
be more carefully controlled. 

In series B the most obliging chil¬ 


dren lmd a tendency to repeat one 
name after the experimenter had ap¬ 
proved it, applying it to several 
succeeding ink spots. A few of the 
older children recognized the ink spots 
as what they had seen in Series A but 
the majority made no such comment. 

Tabulation of the various types of 
reaction gave the following figures: 

Series A 

Spots 


Suggestion accepted for.110 

Suggestion first accepted then re¬ 
jected for. 8 

Suggestion first rejected then ac¬ 
cepted for. 3 

Delayed acceptance of suggestion 
for. 10 


This last includes those cases where 
the suggested name was rejected, but 
then applied to the next ink spot. 
The first category alone contains 
enough cases to make scoring possible 
and this was adopted as the score 
measuring receptivity for suggestion. 
It ranged from 10 in four cases to 0 in 
two. The average score was 5.8. 

Scries B 

Spots 


Suggestions given in series A re¬ 
tained for. 13 

Names applied in series A repeated 

for. 41 

Namo applied which was both a re¬ 
petition of the suggestion and a 
repetition of the namo used in 
series A. 8 


The fact that 116 out of a possible 
200 suggestions were accepted seems 
to indicate that it was easier for a 
child to accept than to reject sugges¬ 
tions under the test conditions. De¬ 
layed acceptanco of suggestion ap¬ 
peared definitely in only four cases. 
The other six cases am mado up of 
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those who called spot 3 a “dog.” 
Since this spot in reality closely re¬ 
sembles a pup, that fact rather than 
the suggested name dog for the pre¬ 
vious spot probably caused the de¬ 
layed suggestion. 

In series B there were 41 cases where 
a child repeated the same name which 
he had given to a spot previously. 
Of these only 8 were names suggested 
by the experimenter. Memory for 
suggested names is thus much poorer 
than memory for those names which 
the child applied to a spot himself. 

Those children who accepted the 
most suggestions in series A seem to 
accept no more than the average in 
series B. The children were divided 
into two groups according to their 
score in series A. Tho sum of the 
scores of the ten highest was 87, of the 
ten lowest 29. Yet in series B the 
upper ten accepted only 6 suggestions, 
while the lower accepted 7. 


Though there appears to be no 
correlation between acceptance of 
suggestions in series A and using that 
suggestion again in scries B, there is a 
significant negative correlation be¬ 
tween receptivity score (series A) and 
repeating in series B the name used 
in series A. By the rank order method 
the coefficient of correlation was — .57 
with a P.E. of .11. This may be ex¬ 
plained by the fact that memory is 
related to general intelligence which 
in turn seems to have a negative corre¬ 
lation with suggestibility or receptiv¬ 
ity. The coefficient correlating I.Q. 
and receptivity score is —.40, P.E. 
.13. Score correlates slightly lower 
with C. A., - .37, P.E. .13, and highest 
with M.A., - .47, P.E. .11. This is in 
agreement with other investigations 
which find suggestibility correlated 
inversely with intelligence. 

Roberta White. 




A General Information Test for Kinder¬ 
garten Children 1 ’ 3 

Catheyn A. Probst 


I N SPITE of the growing interest in 
the study of child development, up 
to the present time but few re¬ 
search workers have concerned them¬ 
selves with the amount and types of 
knowledge possessed by the young 
child before he begins his elementary 
school education. Since the funda¬ 
mentals of general information are 
acquired early, and since later instruc¬ 
tion must be founded upon the store of 
knowledge previously gained by the 
child, some means ol measuring his in- 
formations! level is needed. 

SURVEY OP PREVIOUS INVESTIGATIONS 

In 1891 Hall (1) published the 
results obtained by submitting 200 five 
and six year old children in the Boston 
schools to an information test which in¬ 
cluded 49 items, having to do with 
such matters as parts of the body, 
simple geometrical forms, home and 
family life, familiar objects, etc. The 
most outstanding finding of the study 
was the amazing ignorance of the 
children regarding many of the con- 

1 From the Institute of Child Welfare and 
College of Education, The University of 
Minnesota. 

2 The writer wishes to acknowledge her 
indebtedness to Dr. Florence L. Good- 
enough of the Institute of Child Welfare, 
University of Minnesota for advice and 
assistance throughout the progress of this 
study, 


cepts with which they were assumed to 
be thoroughly acquainted. Sex differ¬ 
ences both in amount and kind of infor¬ 
mation were also found: the boys 
exceeded the girls in knowledge of 34 
of the 49 items, but the girls were 
superior to the boys in knowledge of 
parts of the body, home and family 
life and similar widely diffused con¬ 
cepts; while the boys excelled in knowl¬ 
edge of the sphere, cube, pyramid, 
numbers, animals and other more 
specialized matters less common io all 
environments, 

In addition to his own findings, Hall 
also reports those of several other 
writers. Lange found that in the city 
schools of Plaucn only 43 per cent had 
seen the nearest castle. In color 
discrimination, black, white and red 
were better known colors than wore 
green and blue, while yellow was the 
least familiar. Higher percentages 
were attained by the boys in identify¬ 
ing all of the seventeen subjects in¬ 
cluded in the test except that the girls 
rated higher in knowledge of the 
"dear God." 

In a study made in Berlin upon 2,238 
children about to enter school, the girls 
were inferior to the boys in knowledge 
of three-fourths of the concepts em¬ 
bodied in the test. They showed 
greater familiarity with objects within 
their immediate environment while 
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the boys were better able to grasp more 
specialized concepts, a knowledge of 
which was likely to be gained through 
adventuring into more remote sur¬ 
roundings. Numbers were more read¬ 
ily understood by the boys, but the 
girls excelled in space concepts. 

Repeated tests over a five year 
period were given by Hartmann to 
1,312 children ranging in age from five 
and three-fourth to six and three- 
fourth years, in the Annaberg schools. 
The boys were found to excel in certain 
concepts refeiring to animals, minerals 
and flooial relations. However, the 
boys on the average were acquainted 
with only 36 of the objects considered, 
while the average score for the girls 
was 66, This finding is in apparent 
contradiction to results previously 
quoted, but it is explained by Hart¬ 
mann's conclusion that while the girls 
excelled the boys at the beginning of 
their elementary education, this dis¬ 
crepancy became less and less until 
the sixth year, after which the boys 
took the lead. It should also be noted 
that Hartman's questionnaire included 
a greater number of items dealing with 
the immediate environment of the 
child than did those used by Hall and 
Lange, 

Olson, whoso study is reported in 
another book by G, Stanley Hall, 
"Aspects of Child Life and Educa¬ 
tion/' worked with 5,000 children, 
cataloguing their information on LOO 
subjects. In this study the children 
were examined singly by different 
teachers rather than in small groups as 
wero the subjects in the above men¬ 
tioned studies, While the girls evi¬ 
denced fewer clear ideas than the boys, 
they surpassed them in tlxoir grasp of 


religion, funerals, affective ideas in 
general, and the seasons. 

Terman (2) in reporting the total 
score attained in an information test 
involving history, geography, the arts 
and sciences, calls attention to the con¬ 
sistent superiority of boys over girls 
throughout the entire range of chrono¬ 
logical ages, six to fourteen years, in¬ 
cluded in this study. Considering the 
scores on the test as a whole, the six 
year old boys identified ten more 
items than the girls did. The largest 
differences in favor of the boys wore 
apparent in history and civics. In art 
information, language and literature 
the six year old girls scored practically 
as high as did the boys; but in geog¬ 
raphy the boys were slightly superior 
to the girls. 

The possibility that a difference in 
the nature of the items included may 
result in quite diverse conclusions 
makes any generalization regarding the 
various studies somewhat question¬ 
able. However, the weight of evi¬ 
dence appears to indicate that boys have 
a wider range of information than girls 
and that idiosyncrasies duo to sex 
interests are present, The girls show 
themselves superior in comprehending 
the commoner elements in their en¬ 
vironments while the boys have more 
specialized concepts and fewer that are 
widely diffused. Moreover in the 
earlier studies as reported by Hall the 
conditions and methods employed were 
not ns well controlled nor as uniform 
as it would have been possible to make 
them. The children were tested in 
small groups by teachers untrained in 
scientific procedure. Hall acknowl¬ 
edges that children were almost twice 
as likely to profess knowledge of a con- 
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cept when they were in classeB as when 
they were being tested in groups of 
eight or ten children. 

NATURE OF THE PRESENT STUDY 

This is an attempt to evaluate b}' 
means of an improved technique the 
amount and type of general informa¬ 
tion that young children have at their 
command upon entering the elementary 
school. Only children in the second 
half year of kindergarten were used as 
subjects in the investigation. The 
range of chronological ages was from 
5 years 4 months to 6 years. 

An objective examination was com¬ 
posed and given under uniform condi¬ 
tions. While this test is obviously not 
sufficiently exhaustive to show the 
amount of information possessed by 
any child, it does show with consider¬ 
able accuracy how he compares with 
other children of his age in this respect. 
Th e greater number of items included 
have to do with objects fairly common 
in the environment of most urban 
children, or with those that form com¬ 
mon topics of conversation. 

DEVELOPMENT OF THE METHOD 

After several hundred questions had 
been formulated, a preliminary teat 
was given to determine those questions 
best suited to the mental attainments 
of the children. The items themselves 
were collected during several weeks 
of daily observation of kindergarten 
classes to discover what the children 
were most likely to be acquainted with 
and talk about. In addition, a num¬ 
ber of questions were suggested by 
research workers in the field of child 
development. Questions of phrase¬ 
ology were decided empirically by 


means of a Burvey made upon 15 chil¬ 
dren. A tentative form was tried out 
individually with 3 children and neces¬ 
sary changes were made on the baste of 
the combined responses. The revised 
form was then tried with three other 
children, and the process repeated un¬ 
til a fifth revision which appeared to 
yield satisfactory results liad been 
worked out. 

After deciding upon the questions to 
be included in the test, these in turn 
were divided into eleven categories: 
Local Points of Interest, Time and 
Number, Current Topics and History, 
Natural Phenomena, Literature and 
Music, Animals, Birds and Insects, 
Plants and Flowers, Occupations and 
Industries, Household Arts, Simple 
Mechanics, and Games and Amuse¬ 
ments, Two forms of supposedly 
equal difficulty were devised. Each 
form included 6 questions under each 
of the eleven divisions or categories, 
making a total of 132 questions. 

As will be seen from the question¬ 
naire which follows, both forms are as 
nearly equal as to content and diffi¬ 
culty as it was possible to make them. 
An attempt was made to grade the 
questions within each category with 
reference to difficulty as follows: 

1. A very GftBy question (roughly esti¬ 

mated to evoke 00 per cunt or better 
correct answers). 

2. An easy question (75 per cent to 00 per 

cent). 

3-4. Two questions of average difficulty 
(25 per cent to 75 per cent). 

5. A didicult question (10 per cent to 25 
per cent). 

0. A very difficult question (less than 10 
por cent). 

A group of 100 children, fifty boys 
and fifty girls, was chosen from seven 
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different kindergartens on the basis 
of paternal occupation apportioned 
according to representation in the total 
population of Minneapolis. Table 1 
describes the numerical composition of 
the group in terms of an occupational 
classification based upon the Barr 
Scale for Occupational Intelligence and 
the Taussig Industrial Classification. 
A description of this revised classifica¬ 
tion has been published by Florence L. 
Goodenough. 


of doubtful responses, further ques¬ 
tioning, such as, “Tell me what you 
mean," or “Explain" or “Wliat do you 
mean by that?” As a rule, the chil¬ 
dren were very cooperative, regarding 
the examiner as one of the teachers 
and looking upon the procedure as a 
part of tlieir school program. The 
writer did her best to cultivate a con¬ 
versational tone of voice and to ask the 
questions in a casual manner. 

When Form A of the test was given, 


TABLE 1 

Composition of the experimental group 


occur ational an oup 

NUMBER OF 
BOYS 

NUMBER OF 

am lb 

total 

total 

POPULATION 

OF 

MINNEAPOLIS 

I, Professional. 

3 

3 

0 

pet cent 

6.4 

II. Semi-professional and managerial. 

3 

3 

G 

0.3 

III. Clerics! and skilled trades... 

■■ 

10 

38 

37.3 

IV. Scmi-akilled trades and minor olerieal— 

■9; 

12 

24 

24.3 

V. Slightly skilled. 

7 

7 

14 

14.0 

VI. Unskilled Jftbor. 

6 

0 

12 

11.8 

Total boys,. 

Total girls. 

Total for both sexes. 

50 

60 

100 



experimental conditions 

The writer administered both forms 
of the test always in the A-B order, 
within a time interval of 7 clays. Each 
child was tested individually during 
regular school hours in a private class¬ 
room, where there was little or no 
chance for disturbance. The exam¬ 
iner always recorded the verbatim 
responses; and, although no time limit 
had been set the time consumed was 
noted to the nearest whole number of 
minutes. There was no excessive urg¬ 
ing nor additional help beyond the 
repetition of the question or, in cases 


three questions noted on the examina¬ 
tion sheet were used as an introductory 
exorcise. These were not scored. If 
the child failed to respond to these 
questions the answers were supplied by 
the examiner. 

TYPES OF RESPONSE CREDITED 

Such questions as the number of 
wings a butterfly has, the time it is at 
midnight, the color of a crow, the num¬ 
ber of pennies in a dime, etc., obvi¬ 
ously, axe easy to score and need no 
further comment. For the remainder 
a few general principles will indicate 
the nature of the credits allowed: 
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1. In items comparable to “What is 
Dayton's?” “What is WCCO?" the 
specific responses of “store" and “radio 
station" were not required but any 
reply showing knowledge of Dayton's 
as a place where you buy things or any 
connection of WCCO with radio was 
credited. 

2. For items such as “Who is Andy 
Gump, Lindbergh, Dempsey, Coogan, 
Hoover, Skcezix, Coolidge, Joesting 
and Smith," any distinguishing charac¬ 
teristics were credited. For Lind¬ 
bergh, the association with airplanes or 
flying constituted an adequate answer. 

3. In such questions as “From what 
does leather come?" “Where docs 
coal come from?" the origin had to be 
known, For the first of these, “cow" 
or any other animal from whose skin 
leather can be made was credited as 
well as “animals." 

4. The items on carpenters and 
plumbers were credited as answered 
correctly if any activity that is ordi¬ 
narily associated with their occupations 
was given, 

5. Whenever the answer was ambig¬ 
uous, a further question asking for an 
explanation usually gave sufficient 
basis for deciding whether credit was 
to be allowed. 

6. The following is a list of items 
offering more possibilities of variation 
in response and for which there arc 
necessary restrictions as to credit. 

What is the name of a lake in Minne¬ 
apolis? 

Any lake immediately surrounding 
Minneapolis but not necessarily within 
the city limits was credited. Minne¬ 
tonka, perhaps, its best known lake, 
was always accepted as a legitimate 


reply, although it is near Minneapolis 
rather than in it. 

What is the Mississippi? 

River, only, was credited. 

Of what is snow made? 

Water, rain or water, rain, ice. 

What are the clouds made of? 

Rain, snow, smoke, water. 

On what part of the violin do you 
play? 

Strings, rubber bands, wires. 

How do you play a cornet (or a saxa- 
phono)? 

Blowing or playing withyourmouth 
was required. 

What docs a cat scratch with? 

Paws, claws, nails on paws, scratch¬ 
es on paws, nails on feet, 

What color is wheat when it is ripe? 

Yellow, golden, tan, golden brown, 
brown, 

What is butter made from? 

Milk and cream were both allowed. 

How arc trees made into boards? 

Saw, saw-mill, saw-machine. 

Of what is ice made? 

Water, frozen water, rain. 

Types of incorrect response 

The variety and quality of the incor¬ 
rect responses provide the most inters 
esting and colorful phase of an analysi- 
such ns this. One of the outstanding 
characteristics of the young child is his 
tendency to absorb the color of his sur¬ 
roundings and to manifest such an 
inclination by his ingenuous questions 
or remarks. Jacky Coogan is “the 
boy on Lawrence's sweater" or “makes 
shoes downtown;" the nearest city is 
“Southeast;" A1 Smith “made our side¬ 
walk," “He's our preacher/' or “lie’s 
out at Hum Lake/' where the family 
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spent the summer. One boy could not 
give the name of any newspaper but 
ended a vivid description of a recent 
sensational murder case with the con¬ 
vincing statement, “That's the paper 
we take!" 

Euphonic analogy and slang associa¬ 
tions account for a number of incorrect 
responses. A carpenter fixes carpet 
sweepers or repairs cars; energine is put 
in the radiators of cars; the Great 
Northern ia the North Star; butter is 
made from buttermilk or butterflies 
make it; plants, seeds, and flowers are 
manufactured in the Ford Plant; bak¬ 
ing powder is what ladies use on their 
faces, A plumber plumbs, pulls out 
plums or sells plumber, Other mis¬ 
takes are the result of mere word asso¬ 
ciations. Dcmpsey-Tunney was some¬ 
times given in answer to the question 
“Who is Dempsey,” Butter is made 
from oleomargerme or Laud O'Lake a; 
beans grow in gardens but bees make 
them. Mora or less intimate associa¬ 
tions with certain phenomena or com¬ 
mon characteristics of color or form 
produce such misconceptions an snow 
being made from sand “because sand is 
grey,” Juvenile literature is respon¬ 
sible for replies similar to: “Clouds are 
made of animals 1 ’ the result of hearing 
a verse in whioh children see animals in 
tho clouds; and “butter is mado from 
tigers/’ which is true of the tigers in 
the story of Little Black Sambo. 

While such influences are app arent in 
a variety of incorrect responses, there 
arc others of which the origin is less 
easily explainable. According to the 
careful elaboration of one child, coal 
ia made at the North Pole by God. He 
ships it out to the people on earth who 
are still in need of such mortal com¬ 


forts. The heat in the summer time 
comes from stoves at the South Pole. 
When the stoves are turned off it's 
cold. A thermometer tells how to be 
good or how much you weigh or “no 
danger—railroad crossing.” Butter ia 
made from yellow sunshine or from a 
windmill. Paper is made from iron, 
bread, dough or glue. A man who 
raises corn or wheat is called a bach¬ 
elor, 

EEBVliTS 

Reliability of the total score 
Reliability has been computed by 
correlating the scores made on Form A 
against those made on Form B. It 
will be recalled that Form A was 
always administered first. The form- 
versus-form method of computing 
reliability is commonly regarded as a 
more rigorous test of consistency of 
measurement than either the test- 
retest or the split-scale method. Tho 
test-retest method is likely to yield 
results which are spuriously high due 
to the operation of memory factors; 
tho split scale method is likely to be 
similarly affected, particularly in the 
case of young children, by the opera¬ 
tion of such factors as shyness, nega¬ 
tivism or fatigue which are incident to 
the immediate situation but not perti¬ 
nent to the general field of inquiry. 
Both these sources of error are avoided 
by tho method used in this investiga¬ 
tion. The results are shown in table 2. 

The total scores on the separate parts 
of the test for each individual child are 
very similar. One point was allowed 
for every response credited, so that a 
perfect score on either form was 66 and 
a perfect combined score, 132. The 
range of scores on the two forms is 
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almost identical; in A from 15 to 55, in 
B from 14 to 62 points, The mean on 
Form B is 1.6 points higher than that 
on Form A. Whether this is the result 
of practice or of a slight difference in 
the difficulty of the two forms cannot 
be determined from our data. The 


Reliability of the separate categories 

Table 3 gives the reliability of the 
individual categories, their means and 
standard deviations, and tire ratio of 
the actual difference between means to 
the standard error of the difference 


TABLE 2 


Reliability of the information test 



peauhonian 

r 

1 

MEAN 

fl.D, 

Form A vs. Form B. 

,94 

.008 

(A) 30.2 

0.8 

Combined scores (Spearman Brown For¬ 
mula)... 

.07 

.003 

(B) 37,8 

0.6 


TABLE 3 

Reliability of the separate categories 


Differences between occupational classes and between boys and girls 


OATBacmr 

IIELI ABILITY j 

llBAW 

1 

s 

fi 

to 

i 

3 

1 

P 

aj 

3 

I 

*3 

A 

1 


l 

o 

I 

P 

P 

VIII. Local. 

.65 

.71 

5.8 

2.5 

7.5 

6.0 

Bijfj 

5.2 

6.6 

2,8 

II. Time and number. 

.60 

.83 

0 0 

2.0 

7.0 

6,3 

l.o 

6.7 

0.7 

.1 

III. Current topics and history,. 

.65 

,78 

5.4 

2.1 

6.3 

4.0 

4,7 

fifi 

6.0 

2.3 

IV, Natural phenomena. 

.20 

.45 

6.7 

1.7 

7.0 

5.8 

0.2 

6.7 

6.6 

.3 

V. Literature and music. 

,62 

mm 

6.3 

2.1 

7.1 

6.5 

3.0 

fl.I 

0.8 

1.4 

VI. Animals, birds and insects. 

.80 

.80 

6.7 

1.7 

7.4 

6.0 

4.7 

6.4 

7.0 

1.7 

VII. Plants and flowers. 

.37 

.64 

6.5 

2.6 

7.0 

5.0 

4.2 

0.4 

6.0 

.4 

VIII, Occupations and industries. 

.02 

.77 

7.3 

2.4 

8.6 

0.1 

4.7 

M\W] 

7.7 

1.8 

IX. Household arts. 

.33 

BE 

7.1 

2.2 

8.1 

0.0' 

3.6 

7.1 

7.0 

.2 

X. Mechanical. 

.65 

.70 

0.7 

2.5 

8.2 

5.6 

0.8 

5.0 

7.5 

3.5 

XI. Games and amusements. 

.01 

.76 

4.4 

2 1 

5,0 

3.7 

3.3 

3.7 

6.2 

3.8 

Composite A and B. 

.04 


71.6 

10,1 

80.0 

03.0 

4.9 

07 

78 

a 


standard deviations of the two forms 
are also very similar. According to the 
combined scores the average child 
possessed a knowledge of 71,6 of the 
concepts enumerated in the test. 
Among the 13 highest scores, 11 were 
earned by boys and only 2 by girls. 


for the sexes and for the upper and 
lower halves of the occupational 
groups. 

As was to be expected, these reli¬ 
ability coefficients are much lower than 
that of the total scale, For our group 
of subjects, Category VI, (animals, 
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birds and insects) wag most reliable, 
while Categories VII (plants and 
flowers) and IV (natural phenomena) 
showed least agreement between the 
two forms. 

Correlation with the Detroit kindergarten 
test 

The Pearson product moment corre¬ 
lation between the combined scores or 
the two forms of the information test 
and the Detroit intelligence test for 
kindergarten children was + .64 =k,04. 
A number of factors which tended to 
lowor this correlation should be noted, 
The Detroit test is supposed to be 
given to all pupils during the first and 
second months of school, but in some 
cases it was postponed for as much as 
four or five months. Since age-norms 
for this test had not been published at 
the time of this study, it was not pos¬ 
sible to correct for discrepancies in 
age resulting from irregularities in the 
timo of administration. Each of the 
cases was examined by his respective 
teacher. The tests were given by the 
kindergarten teachers, and it is doubt¬ 
ful whether the standardized procedure 
was strictly followed in all oases. In 
ono instance, a teacher is known to 
have changed a certain part of the teat 
which she thought unfair to the child, 
The mean Detroit score for the group 
was 18,9 which corresponds closely to 
the mean scores for other kindergartens 
in the city, It is of interest to note 
that tho scores made by a pair of 
identical twins differed by two points 
on the Detroit test and three points in 
combined score on the information 
test. Since tho range of scores is 
much greater in the information test 
than on the Detroit teat the re¬ 


semblance in information is closer than 
that indicated by the Detroit test. 

Average time for administration 

The average time for giving Form A 
was 19 minutes, for giving Form B, 
17 minutes, making the total time con¬ 
sumption for both forms, 36 minutes. 
A correlation of +.51 between time on 
the first and time on the second occa¬ 
sion shows that there is some consist¬ 
ency in the speed in which the child 

TABLE 4 

Percentile distributions Jor the composite 
scores according to occupational 
groups and sex 


PER¬ 

CENT.! 

occur ationalohdup 

SEX 

u air 

Lower 

hall 

Girls 

Boya 

10 

62,8 

30.6 

39.5 

51.2 

20 

06.0 

45.9 

48.5 

01.2 

30 

72.6 

64.5 

67.0 

69.5 

40 

77.6 

59.8 

02.3 

73.1 

60 

81.2 

63.8 

67.0 

76.0 

OO 

83.0 

09.5 

7fi.7 

SO.2 

70 

90.3 

75.3 

80,0 

83.8 

80 

04.6 

79.5 

84.6 

02.8 

90 

102,- 

84.5 

90.8 

101,2 

96 

106.4 

88.7 

03.9 

105.3 

100 

107 

102 

107 

107 


reacts to the questions from occasion 
to occasion. 

Occupational group and sex differences 

A comparison of total composite 
scores on the first three with the last 
three occupational groups gives evi¬ 
dence of the general vsuperiority of the 
former, the mean of the two differing 
by 17 points and the ratio between the 
actual difference and the standard 
error of the difference being 4.9, 
There is very little difference in the 
standard deviations for the upper and 
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TABLE 5 

Percentage of successes o?i individual items by occupational group and sex 



occupation AO 

0I10UP8 


8BX F.9 



I, II, III 

IV, V, VI 

Girla 

Boya 

Tola! 

Preliminary Exercise (not scored): 

1. Tell me the name of a street. 

(If no response, On what street do you 
Jive?) 

2. What is a robin? 

3. Of what flowers can you tell mo the name? 

Category I. Local Points of Interest: 

1. Tell me the name of a Minneapolis news- 

per cent 

per cent 

I 

i 

per cent 

per cent 

per c ent 

paper.. 

00 

80 

80 

90 

85 

2. What is the name of a lake in Minneapolis. 

40 

14 

24 

30 

27 

3. What is the Mississippi. 

78 

78 

70 

SO 

1 78 

4. What is Hennepin Avenue. 

54 

50 

54 

50 

52 

5. What is the Great Northern. 

46 

32 

30 

48 

39 

5. What is W, C. C. 0. 

68 

44 

50 

62 

56 

1, What is Dayton's. 

02 

92 

00 

88 

92 

2. What large city is closest to Minneapolis,. 

42 

16 

18 

40 

29 

3, What do they make in the Ford plant... 

4. What do people go to look at in tho Art 

54 

48 

42 

60 

51 

Gallery. 

8 

2 

4 

0 

5 

5, In what city is Minnehaha Falls. 

6. Tell me the name of a hotel in Minne¬ 

52 

36 

32 

50 

44 

apolis. .. 

26 

6 

10 

22 

16 

Total per cent on all 12 items. 

Category II. Time and Number: 

54.2 

41.5 

43 

52.7 

47.8 

1. How many pennies in a dime. 

2. What time of year do flowers grow out¬ 

24 

20 

18 

26 

22 

doors. .. 

100 

08 

100 

98 

99 

3. What time of year is the weather cold... 

06 

88 

92 

02 

92 

4, IIow many eggs in half a dozen. 

10 

14 

12 

12 

12 

E>. What day comes after Sunday. 

84 

60 

76 

74 

75 

0. What time or what o'clock is it at noon... 

28 ! 

32 

22 

38 

30 

1. How many pennies in a nickel. 

40 

34 

40 

34 

37 

2. IIow many hands has a clock. 

06 1 

92 

94 

94 

94 

3. What time of the year is the weather hot. 

98 

80 

90 

88 

89 

4, How many eggs in a dozen. 

18 

C 

8 

16 

12 

5. What day comes after Saturday. 

(3, What time or what o'clock is it at mid¬ 

88 

84 

90 | 

82 

8G 

night .... 

24 

20 

24 

20 

22 

Total per cent on all 12 items.. 

58 8 

f>2 8 

C3 i 

56,2 

55 8 
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TABLE 5—'Confi‘nt<e<{ 



OCCUPATION Al. 
GROUPS 


BEXKB 



I. XI, III 

IV,V,VI 

Qirk 

Boy a 

Totnl 


per cent 

per cent 

per cent 

per cent 

per c*nf 

Category III. Current Topics and History: 






1. Who is Andy Gump. 

00 

68 

80 

68 

74 

2. What did Lindbergh do. 

90 

84 

80 

04 

87 

3. Who was the first president. 

08 

42 

64 

66 

56 

4. Who is Dempsey. 

62 

04 

40 

80 

03 

5. Who is Jacky Coogan. 

24 

20 

16 

28 

22 

0, Who is Herbert Hoover. 

0 

0 

0 

O 

0 

1. Who is Skeezix. 

00 

72 

80 

82 

81 

2. Wlmt aro the colors in the flag. 

100 

00 

94 

06 

95 

3, What people lived in America before the 






white men did...... 

30 

8 

14 

30 

22 

4. Who is .locating. 

14 

2 

4 

12 

8 

5, Who is Coolidge. 

50 

20 

34 

42 

38 

0. Who is A1 Smith. 

2 

0 

0 

2 

1 

Total per cent on all 12 items. 

52.7 

38.3 

41.7 

49.4 

45.6 

Category IV\ Natural Phenomena: 






1, What shape is tho sun. 

06 

74 

84 

80 

85 

2. Of what is snow made. 

80 

70 

72 

78 

75 

3. Where do you sometimes see a rainbow.. 

80 

02 

08 

74 

71 

4. What ninkoB it warm in the summer time. 

08 

84 

04 

88 

01 

6. Where docs the sun sot in the evening... 

16 

8 

10 

14 

12 

6. What arc clouds made of. 

34 

34 

34 

34 

34 

1. Where are the clouds. 

100 

98 

98 

100 

00 

2, Of what iB ice made. 

00 

82 

00 

88 

80 

3. What makes it light in tho daytime. 

02 

72 

86 

78 

82 

4. What shape aro snowflakes. 

14 

2 

8 

8 

8 

6. Where does the sun rise in the morning. 

40 

26 

38 

28 

33 

0, What is lightning made of. 

10 

0 

4 

6 

6 

Total per cent on all 12 items. 

03 

61 

67.2 

50.8 

67 

Category V. Literature and Music: 






1. Wlmt colors are the keys on a piano. 

92 

76 

82 

86 

84 

2. Whom was Red Riding Hood going to see. 

68 

48 

64 

62 

68 

3. What did Cinderella lose at the ball. 

50 

26 

36 

40 

38 

4, On what part of tho violin do you play. 

62 

40 

38 

54 

40 

5. Who was Hiawatha... 

12 

2 

0 

8 

7 

6, How do you play a cornet. 

28 

20 

18 

30 

24 

1. What did Jack and Jill do. 

06 

02 

90 

02 

04 

2. With what do you play a drum. 

. 06 

02 

02 

06 

04 

3. When tho three bears came home, whom 

did they find in bed. 

. 02 

78 

84 

80 

85 
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TABLE 5—tfonlfaued 



occupational 

QROOPB 


BEXXfl 



1,11,111 

IV. V, VI 

Girin 1 

Boy* 

Total 


■per cent 

per cent 

percent 

per cent 

■per cent 

4. What was the name of the boy who 
climbed the Beanstalk. 

68 


30 

62 

44 

5, What was Cinderella’s conch or carriage 
made of., -. 

10 

6 

10 

12 

11 

0, How do you play a saxaphone. 

54 

44 

34 

65 

49 

Total per cent on all 12 items. 

50.6 

46.2 

48.8 

50 8 

52.8 

Category VI. Animals, Birds, InseotB: 

1. How many legs has n horse. 

too 

100 

100 

100 

ion 

2. What docs a cat scratch with. 

98 


08 

06 

97 

3. From what lire little chickens batched... 

74 

52 


00 

03 

4, What do bees make that we eat. 

74 

44 

62 

00 

59 

6. A baby dog is called a puppy; what is a 
baby cow called. 

32 

20 


32 

20 

0, What do we call a butterfly before it be¬ 
comes a butterfly. 

30 

S 

10 

28 

10 

1, What do we drink that we get from a cow. 

100 


08 

100 

09 

2. What color is a crow. 

40 


30 

30 

33 

3. A bird flies in the air; what does a fish do 
in the water. 

04 


84 

00 

87 

4, How many horns has a cow. 

84 


88 

86 

87 

5. A baby cow is called a calf; whflt ia a 
baby horse called. 

12 

12 

10 

14 

12 

0. How many wings has a butterfly. 

4 

14 

8 

10 

0 

Total per cent on all 12 items. 

61.8 

63.3 

64.8 

00.3 

57.5 

Category VII. Plants and Flowers: 

1, What do apples grow on. 

100 

04 

04 

100 

07 

2. What color arc buttercups. 

38 

22 

32 

28 

30 

3. What color is wheat when it is ripe. 

40 

30 

38 

32 

35 

4, How many stones in a peach. 

SO 

64 

78 

60 

72 

6. What do we call the part of the plant 
underground. 

42 

22 

22 

42 

32 

6. What do we eat that grows on vines. 

30 

22 

30 

28 

20 

I. What must we plant to have flowers. 

98 

92 

| 92 

08 

05 

2. What color are dandelions... 

80 

00 

74 

60 

70 

3. What do we cal! a flower before it opens. 

50 

22 

34 

38 

30 

4. What color is an apple before it is ripe. 

74 

58 

08 

64 

60 

6. What is the outside of a tree called... . 

42 

10 

18 

34 

2G 

0. What do \vc cat that grows under the 
ground.. 

70 

42 

50 

02 

f>9 

Total per cent on all 12 items. 

03 

44.5 

5» 

j f>4 5 

53.7 
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TABLE 6—Continue* 



OCCUPATIONAL 

GROUPS 


8EXE8 



I, II. HI 

IV, V, vx 

Girls 

Boy a 

Total 


per cent 

per cent 

per cent 

per cent 

per cent 

Category VIII. Occupations and Industries: 






1. Who makes money by cutting hair. 

96 

00 

08 

94 

00 

2, To whose office do we go to get a tooth 






pulled . 

100 

90 

90 

04 

05 

3. Wlmt docs a plumber do. 

74 

46 

52 

08 

60 

4. What is butter made from. 

52 

28 

36 

44 

40 

5. What is a abac made of. 

90 

08 

7G 

82 

79 

0. Where doca coal come from.*.. . . 

3G 

28 

30 

34 

32 

1, Who brings letters to the house. 

100 

90 

100 

90 

98 

2. Who takes people's tonsils out . 

98 

84 

88 

94 

01 

3. Wlmt do wc call a man who raises corn 






and wheat . 

04 

50 

50 

04 

57 

4. What docs a carpenter do. 

02 

58 

42 

78 

00 

5. Where does, wood come from. 

80 

58 

64 

84 

00 

G. What is paper made from. 

32 

18 

22 

28 

25 

Total per cent on all 12 items . 

73.7 

00 

02 

71.7 

60.8 

Category IX. Household 






1. Wlint do wc use to cut cloth . 

100 

100 

100 

100 

100 

2. From wlmt animal do we get bacon. 

28 

22 

24 

20 

25 

3. Wlmt is the outside of an egg called. 

so 

00 

78 

62 

70 

4. What is a vacuum cleaner used for. 

98 

90 

92 

90 

04 

5. From what does leather come. 

24 

10 

16 

18 

17 

G. From what do wc get wool. 

46 

42 

42 

46 

44 

1, What do you use to cut meat. 

100 

100 

100 

100 

100 

2. Wlmt do you put with the lemon juice to 






make lemonade . 

86 

78 

82 

S2 

82 

3. How do wo get water out of clothes be¬ 






fore hanging them up to dry. 

96 

84 

80 

94 

90 

4. For what is baking powder used..,.. 

92 

70 

82 

80 

84 

5. Wlmt is the yellow part of an egg called, 

40 

20 

34 

20 

30 

0. From wlmt do we get cotton. 

16 

0 

4 

18 

11 

Total per cent on all 12 items. 

07,2 

57,3 

61.6 

02 D 

02.2 

Category X. Simple Mechanics: 






1, What do you use to put a screw into wood. 

78 

72 

62 

88 

75 

2, What do you see on the ground that 






trains run on.,., 

100 

00 

90 

100 

08 

3. What is the brake on nn automobile for, 

02 

48 

38 

72 

55 

4. How arc trees made into boards. 

30 

8 

10 

28 

10 

5. Wlmt is a thermometer for 

74 

20 

42 

58 

50 

G. Our or gasoline makes an automobile go \ 

wlmt makes a streetcar go. 

20 

4 

6 

18 

12 
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TABLE 5 —Centluded 



occupational 

anours 


BE XEEj 



I, II, III 

IV,V,VI 

Glrla 

Boy a 

Total 

1. What do yon use to put a nail into wood. 

per cent 

08 

per cent 

98 

per cent 

90 

per eetit 

100 

per cent 

98 

2, What do you use a saw for. 

100 

100 

100 

100 

100 

3- What is sandpaper for. 

68 

32 

44 

46 

45 

4. How can you get to the top floor of a 
building without walking. 

96 

42 

54 

64 

54 

6. What makes a sail-boat go... 

00 

30 

32 

58 

45 

0. What do we put in the radiators of auto¬ 
mobiles.. 

60 

60 

60 

50 

53 

Total percentage on all 12 items. 

60.8 

60.7 

62.6 

04.8 

58.7 

Category XI. GameB and Amusements: 

1. How do you play leapfrog. 

32 

10 

18 

24 1 

21 

2. Wliat do people fish with. 

08 

04 

02 

100 i 

06 

3. What must you not do in tin-tin. 

0 

2 

2 

0 1 

1 

4. On what do people play hockey in the 
wintertime... 

64 

60 

40 1 

74 1 

00 

5. In what game do you have a king-row.. J 

10 

10 

2 | 

18 

10 

6, In what game do you have, a touchdown.. 

40 

10 

14 

42 

28 

1. What do we ubg to play croquet. 

42 

24 

22 1 

44 

33 

2, What are skiis made of. 

04 

00 

04 I 

00 , 

02 

3. What must you have to play anty-over., 

4 

10 

0 

8 

7 

4. What do people play bridge with.1 

48 

30 

42 

36 

39 

5. In what game do you use a racket.1 

34 

18 

18 ! 

34 

26 

6. In whnt game do you have a home run.. 

26 

26 

3 1 

44 

2(3 

Total per cent on all 12 items. 

41 

32.2 

30.3 ' 

42.8 

36.6 


lower halves of the occupational 
groups; for the former it is 17,8 and for 
the latter, 16.5, As a whole, the boys 
exceed the girls in number of successes, 
the average boy having a knowledge of 
10 more items than the average girl. 
In this instance, the ratio between the 
standard error of the difference and the 
actual difference between means is 
2.85, Whatever superiority on entire 
categories exists is always in favor of 
the boys and invariably in favor of the 
upper half of the industrial classifica¬ 
tion. Individual items occasionally 


show a larger percentage of passes for 
the girls; this ia also true of the lower 
occupational groups. In these coses, 
however, the superiority is so slight ns 
to be practically negligible. 

Table 4 presents comparisons be¬ 
tween the two divisions of the occupa¬ 
tional groups and between the sexes in 
the form of percentile scores. As is 
evident from table 3, the discrepancies 
between the moans for the sexes on the 
separate categories are in some in¬ 
stances very small; those between the 
upper and lower halves of the oecupa- 
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tional levels, although not always sig¬ 
nificant, appear more consistently and 
are more marked. 

Percentages of success on individual 
items 

Table 5 shows, for the upper and 
lower halves of the occupational distri¬ 
bution and for the sexes separately, the 
percentage of cases succeeding with 
each individual item in the two forms. 
Each of these sub-groups includes ex¬ 
actly 50 cases* 

Analysis of successes on individual 
Hems 

A small number of items show about 
an equal number of successes for both 
divisions of the occupational groups; 
others show little or no sex difference, 
while a majority of them gave evidence 
of considerable difference between 
socio-economic groups and a somewhat 
smaller proportion indicate a dissimi¬ 
larity in the type of information likely 
to be possessed by the two sexes. 

The time of year that flowers grow 
outdoors, the number of eggs in a 
dozen, the day of the week after Satur¬ 
day, the time it is at midnight, and 
most of the other questions in the Time 
and Number subdivision evoke about 
the same number of correct answers 
from both sexes. Boys excel the girls 
by 16 per cent in naming the time at 
noon. Jacky Coogan, Dempsey, Lind¬ 
bergh, and Coolidgc are better known 
by the boys. The most pronounced sex 
difference in favor of the boys is on 
Dempsey, He and Lindbergh, how¬ 
ever, are equally popular with both the 
upper and lower social classes. The 
political situation in regard to Hoover 
and Al Smith apparently had no sig¬ 


nificance for five year olds. This 
study was made during the heat of the 
political campaign in the fall of 1928. 
Most of them are completely mystified 
by the question, or associate the family 
name of Smith with that of a next-door 
neighbor. 

In phenomena of nature, both sexes 
alike have approximately the same 
range of information, which does not 
coincide with the supposition that girls 
surpass boys in objects relatively com¬ 
mon in their surroundings. However, 
in this category the upper strata of 
socio-economic groups exhibit quite an 
advantage over the lower, the ratio of 
the actual difference between means to 
the standard error of the difference 
being 6.16, Contrary to what has 
been found in previous studies, the 
boys do not excel the girls in all “ani¬ 
mal” concepts, although they do so on 
“what bees make” the caterpillar pre¬ 
ceding the butterfly and a "baby” cow 
being called a calf. Category VIII on 
Occupations and Industries as a whole 
does not display a significant advan¬ 
tage for either sex, but on such items as 
wood coming from trees, the work of a 
carpenter, and the nature of a plumb¬ 
er's occupation boys show superiority. 
The dentist and the doctor are equally 
well known in all levels of social life. 
It is an interesting observation that, at 
the age of five, boys know quite as 
much about the particular concepts 
included in the sub-group on House¬ 
hold Arts as do the girls. 

The most distinct gap between the 
scores of occupational groups on any 
one category occurs in Mechanics and 
Transportation where the ratio of the 
actual difference in the means to the 
standard error of the difference is 6.78. 
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As is to be expected the sex distinctions 
in this Bub-group are also quite 
marked. There is close agreement be¬ 
tween the sexes in knowledge as to 
what can appropriately be put in the 
radiator of an automobile, while the 
result of the operation of the brake is 
almost twice as often understood by 
boys as by girls. 

Category XI on Games and Amuse¬ 
ments is unique in that the ratio of tho 
standard error of the difference to the 
actual difference for the upper and 
lower occupational groups exceeds the 
corresponding difference between the 
sexes by only .5. This is the only in¬ 
stance in which such an approximation 
has been reached; in all the others the 
social group distinctions outweigh the 
sex differences by a much greater mar¬ 
gin. Boys excel in naming the correct 
game in which touchdowns and home 
runs play a part and in recognizing 
hockey and tennis terms, 

BUMMAHY OP EE8ULTS 

1. Two forms of a general informa¬ 
tion test were administered to 100 
children, selected to represent approx¬ 
imately the various socio-economic 
groups within the population of Min¬ 
neapolis and divided equally as to sex, 

2. The test was formulated after 
observing kindergarten children to 
ascertain what topics were actually 
discussed by them, and by using sug¬ 


gestions made by trained and experi¬ 
enced workers in the field of preschool 
research, 

3. The reliability of a single form of 
the range of information test, calcu¬ 
lated by the Pearson product moment 
method, is +.94, According to the 
Spearman-Brown formula the reli¬ 
ability of the combined scores on tho 
two forms is +.97. 

4. When correlated with the Detroit 
Kindergarten test, there is a relation¬ 
ship of +.64 between intelligence and 
range of information, which is prob¬ 
ably too low, due to defeots in the 
administration of the Detroit test. 

5. The total time required for giving 
both forms of the test is thirty-six min¬ 
utes. There is a correlation of +.61 
between time on Form A and time on 
Form B. 

6. There are marked differences in 
range of information between upper 
and lower halves of the socio-economic 
groups, the ratio of the actual differ¬ 
ence between means to the standard 
error of the difference being 4.9. 

7. Sex differences in favor of the 
boys, while less marked than those 
between social classes are great enough 
to bo reliable. The difference between 
tho mean scores earned by the two 
sexes is 2.85 times the standard error of 
the difference. It is apparent in each 
of the eleven categories but is greatest 
in regard to mechanical information 
and games and amusements. 
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The Expression of the Emotions in Infancy 

Flohence L. Goodenotjgh 


T HE question, of the relative 
influence' of “native" vs. 
“learned 1 '’ elements in the overt 
expression of the emotions has been a 
point of controversy for several years. 
For a critical review and bibliography 
of the literature on this topic the 
reader is referred to Landis (2). Re¬ 
peated experiments have shown that 
facial expression alone as shown in the 
ordinary still photographs of adults 
posed to simulate various types of 
emotional expression is an inadequate 
basis for identifying emotion, since 
there will usually be much disagree¬ 
ment among judges as to the specific 
emotions which the different photo¬ 
graphs were designed to por tray. Even 
Icsb agreement has been found when 
the material consists of photographs 
taken in the laboratory under condi¬ 
tions of genuine emotional excitement 
or strain. These results have led some 
persons to the conclusion that the 
facial expression of emotion is in the 
main a learned reaction, functioning 
primarily ns a form of language. Like 
other languages it may bo expected to 
differ somewhat from one social group 
to another, and to become modified in 
various ways with the passage of time. 

That the overt expression of emotion 
among adults may be inhibited or simu¬ 
lated in order to conform to social stand¬ 
ards can hardly be doubted. It seems 
improbable, however, that such modi¬ 


fication of expression either for the 
purpose of concealment of emotion or 
of conveying the idea of an emotion 
not actually felt will occur during the 
first year of life; while anyone who has 
ever attempted to induce a young 
infant to imitate an action performed 
in his presence may well doubt whether * 
any large proportion of the changes in 
facial expression shown at those early 
ages have been brought about through 
either conscious or unconscious imita¬ 
tion. It seems worth while, therefore, 
to ascertain the extent to which adults 
who have had some experience with 
young children are able to interpret 
the expressive behavior of infants with 
sufficient accuracy to enable them to 
match photographs taken under con¬ 
ditions assumed to be provocative of 
some degree of emotional response 
with the written descriptions of the 
situations under which each was taken. 
A very careful investigation of this 
nature is reported by Mandcl Sherman 
(3), Sherman's subjects, however, 
were new-born infants whose move¬ 
ments are but slightly coordinated and 
who, presumably, had not yet fully 
recovered from the shock of birth. 
He found that without a knowledge 
of the stimulus, agreement between 
observers as to the character of the 
emotion which the infant was presuma¬ 
bly experiencing was no greater than 
would bo expected by chance. Wc 
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are not warranted in assuming that nor (1) was used. These photographs, 
similar results would be obtained for which are reproduced by permission 
older infants. of the publishers, are shown, 



As material for this study, a scries of 
eight pictures solccled from “Die Ent- 
widtlung dor Gcmii Isbcwogungen im 
ersten Lchcnsjahrc 1 ’ by Marlin Buch- 


They were taken under conditions 
thought favorable for the eliciting of 
mild emotional states at an instant 
when the behavior of the infant sug~ 
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gestcd to the observer that the antici¬ 
pated emotion had been aroused. The 
youth of the subject (ten months) 


“camera consciousness” may safely 
be ruled out. 

Descriptions of the situations under 



renders it highly improbable that the 
character of the expression Imd been 
affected to any marked degree by social 
imdifion, I'or (ho same reason. 


which the photographs were taken arc 
given by Buchner in the monograph 
cited, together with a brief characteri¬ 
sation of the emotion which the child 
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was believed to be experiencing* 
These descriptions were translated 
literally except for the omission of 
certain specific references which might 
serve as a guide to the matching. 
Descriptions of four other photo¬ 
graphs not used in the experiment 
were added to the list in order that the 
matching of the last picture would not 
be determined automatically by a 
process of elimination, A group of 68 
university students enrolled in a 
course in child training served as 
judges* Each student was given a set 
of photographs and a mimeographed 
sheet of instructions ns follows; 

JUDGING EMOTIONS FItOM PHOTOGRAPHS 

Instructions: You will be given a aeries 
of photographs, labelled on the back A, B, 
C, D, E, F, G, H, respectively. Below is 
a series of paragraphs describing the situa¬ 
tions under which the photographs were 
taken. In some instances the emotion 
which the child was believed to be experi¬ 
encing is also indicated. Descriptions of 
four additional situations have been added, 
in order that the matching of the last pic¬ 
ture will not be determined automatically 
by a process of elimination. 

Look at the first picture (labelled A). 
Note the child's facial expression and bodily 
posture carefully. Then read through the 
descriptions of all situations in which the 
child was photographed. One of those 
corresponds to Picture A. When you have 
decided which one of the situations de¬ 
scribed would be most likely to elicit the 
expression shown in the picture, write the 
letter A in the parentheses preceding tins 
description on the mimeographed sheet. 
Do the same for Picture B, then for Picture 
C, and so on until all the pictures have been 
matched. Four unmatched situations will 
of course be left over. 

Do not omit any of the pictures. Make 
a judgment each time, even if you feel very 
uncertain as to the correct choice. State 
only one judgment for each picture. 


Situation 

Ptelur6 

( ) 1. Satisfied smiling (with affection). 

He was looking at Ids mother who 
talked to him in a friendly manner. 

( ) 2. Astonishment (with alight dis¬ 

pleasure). I counted loudly and 
emphatically as I walked toward him 
twenfcy, twenty-one, twen ty-two, 
etc.' He looked mo uncotnprehend- 
ingly in the face. 

( ) 3. Pear (perhaps with dislike). 

A strange woman struck two blocks 
together, growled, and rushed sud¬ 
denly up to him, frowning darkly, 

( ) 4, Dissatisfaction (with slight 

obstinacy), I had tnken him up in 
my arms and then put him buck in 
the chair. He wanted to come to my 
arms again. 

( ) 5. Astonishment (with auditory 

attention)* He is listening to tho 
ticking of a watch, 

( ) 0. Slight obstinacy. Ilia mother 

wanted hirn to give hor hi a hands, but 
he would not because she had just 
taken a toy away from him. 

( ) 7. Crying. Ho wna tired of sitting 

jijul wanted to ccmo out of his high 
chair into my arms. 

( ) 8, Astonishment (with ocular atten¬ 

tion). A bright colored new toy 
clown was shown to him. 

( ) 9. Grimacing. Tho rogue is trying 

to wink. 

( ) 10. PlcaaiiTG. I rolled a shining tin 

can on the tray. Ho said softly 
,f dftL n 

( ) 11, llognish smiling (with affection 

and tense expectation), His mother 
wns teasing him. “Only wail, now, 
I'm going to catch youl" 

( ) 12, Anger (and displeasure). A toy 

has been taken away from him. 

Table 1 allows tho distribution of 
judgments for each of the eight pic¬ 
tures. Correct judgments are shown 
in the diagonal lino of boxes. Of 
the 544 judgments 258 or 47 A per cent 
arc correct. The chance expectancy 


fJIllJJ PEV£M)J\Ml)NT f VOh. II. NO. 2 
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is 8.3 per cent correct judgments 
The percentages for the different 
pictures vary from 14.7 for Picture A 
to 77.9 per cent for Picture C. In¬ 
spection of the incorrect judgments 
will shows that they are far from being 
distributed at random. In each case 
they tend to bo concentrated within 
one or more situations which are as a 
rule closely similar to the correct one. 
For example, with four exceptions the 
errors in interpreting Picture A consist 
in choosing either Situation 2 or 
Situation 5. In both of these silun- 


Here the source of the confusion is 
probably to be found in the child's 
attitude of active withdrawal. Had 
the judgments been based upon actual 
observation of the child's behavior or 
upon moving pictures it is probable 
that the comparative speed of reaction 
(startle reflex) would have served to 
differentiate the two. 

SUMMARY AND DISCUSSION 

I. An experiment was designed to 
ascertain the degree of accuracy with 
which tho expressive bohavior of an 


TABLE i 

Distribution of judgments in matching photographs and situations 



tions as well as in the true one aslon - 
hhmant was thought to bo tho pre¬ 
dominant emotion. Likewise in the 
interpretation of Picture B the ma¬ 
jority of tho errors consist in selecting 
Situation 6 rather than 4. Again the 
resemblance of the two situations is 
striking. The only important excep¬ 
tion to tho general rule that confusions 
arc for the most part confined to the 
situations in which tho emotions 
imputed to the infant are the same or 
closely similar is to bo found in the 
case of Picture F, which is most fre¬ 
quently attributed to Situation 0. 


infant as shown in ordinary still 
photographs can be identified with the 
descriptions of the circumstances 
which called it forth. A group of 68 
university students enrolled in a course 
in child training acted as judges. 

2. It was found that on the average 
photographs and situations were 
matched correctly in 47.4 per cent of 
the judgments, which is 5.7 times the 
percentage of successes to be expected 
by chance. Errors in matching were 
in the main confined to confusions 
between situations in which the emo¬ 
tions imputed to tho child by the 
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original investigator were the same or 
olosely similar. 

3. Since the subject of the photo¬ 
graphs was an infant of ten months, 
it seems improbable that the form of 
behavior displayed by him had been ap¬ 
preciably modified by social tradition 
or by' ‘camera consciousness. ’' More¬ 
over, since the still photographs show 
only a single brief phase of the total 
pattern of expressive behavior and 
afford no evidence as to the speed of 
reaction or of its vocal accompani¬ 
ments, and since the stimuli used were 
for the most part of a comparatively 
mild nature not calculated to call 
forth pronounced reactions, the degree 
of success attained by the judges takes 
on added significance, The findings 
suggest that however greatly the overt 
expression of emotional states may be 


inhibited, modified, or intentionally 
assumed in the social relationships of 
adult life, the language of expression 
is nevertheless built upon a core of 
native reaction-patterns which appear 
at so early an age that they can hardly 
be ascribed to training. It seems 
probable that the rdle of training and 
experience in the expression of the 
emotions consists chiefly in a process of 
inhibition and substitution whereby 
the innate reaction-patterns take on a 
more or less distorted form, If this 
hypothesis be correct, the optimum 
period for the study of emotional 
expression is to be found in early child¬ 
hood, before the original patterns of 
response have become too extensively 
overlaid by the habits resulting from 
social experience. 
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A Revised Scale for Measuring Develop¬ 
mental Age in Boys* 

Paul Haum Puktey 


THE CONCEPT OP DEVELOPMENTAL AGE 

T IS a familiar and obvious fact 
tlmt the behavior of the growing 
child changes with age, The 
irresponsibility of early childhood gives 
place to the seriousness of adult life, 
Hay shows a wide range of develop¬ 
ment from the motor play of the infant 
and the dramatic play of the preschool 
child to the complex social recreation 
of the adolescent and the adult. 
Autistic thinking alters in character. 
The attitude of the growing child to¬ 
wards other children of the same and 
the opposite sex undergoes a complex 
sequence of changes. In fact, the 
whole psychology of the individual 
alters as he gradually grows from 
childhood into adulthood. 

These changes may reasonably be 
ascribed to a volitional and an intel¬ 
lectual element. That is to say, the 
drives, or the objectives, or the plan 
of life, of the growing child gradually 
develop and are slowly transformed 
from year to year, while his increasing 
intelligence and his accumulating ex¬ 
perience make him able to put into 
effect more efficiently the said drives 
or objectives. 

* I doairo to thunk tho many people who 
have aided in the preparation of this study, 
particularly my colleague, Dr. ThomaB G, 
I f ornn. 


The intelligence test movement 
lias made possible the quantitative 
study of the intellectual element in 
conduct. Wo know now, at least in a 
general way, the effect on behavior of 
different degrees of mental ability, 
Little or no effort has been made, 
however, to study the changing voli¬ 
tional life of the growing child. The 
term "developmental age” has been 
introduced by the present writer to 
cover this element in conduct. It may 
de defined ns "the progressively in¬ 
creasing and non-intellectual maturity 
of general behavior which shows itself 
in the growing child's play preferences, 
in his fantasy life, in his choice of 
books and movies, in his ambitions, 
and, in general, in his whole behavior 
type.” In this definition no pre¬ 
suppositions nro made ns to the ulti¬ 
mate causes of this species of maturity. 
It may conceivably be due to social 
custom or to some factor intrinsic to 
the child himself, or to some combi¬ 
nation of extrinsic and intrinsic causes, 
We do presuppose, however, that 
developmental age is not the same 
thing as mental age; for the term has 
been chosen to denote a typo of 
maturity which is other than intel¬ 
lectual. As will be seen later in the 
present paper, the existing evidence 
tends to show that there is little or 
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co correlation between mental age 
and developmental age, if the effect of 
chronological age is eliminated. 

the preliminary scale 

The present writer has already pub¬ 
lished a scale for measuring develop¬ 
mental age (1, 2, 4, 6) but it was quite 
frankly an experimental one. It con¬ 
sisted of 4 tests, two of which dealt 
with play preferences, one with read¬ 
ing preferences, and one with attitudes. 
As developmental age is presumably 
characterized by different qualities 
in the two sexes this scale was made 
applicable to boys only. The same 
is true of the present revised scale, 
The preliminary scale was given to 460 
boys in the city of Washington in May, 
1926. 

The reliability of this preliminary 
scale was calculated not on the basis 
of the entire group but on a special 
group of 60 boys having a mean 
chronological age of 161.77 months, 
with a sigma of 17.29 months. By the 
method of split halves and the Spear¬ 
man-Brown formula the reliability of 
the scale for this group was found to 
be .76. Of course, a reliability as small 
as this makes the scale useless except 
for group comparisons. It did, how¬ 
ever, serve to show the possibilities 
as well as the limitations of the method. 

A second defect of the preliminary 
scale was its extremely cumbersome 
scoring system. This defect maybe 
illustrated by the scoring of test two 
which proved to be the most promis¬ 
ing of the 4 tests of the scale. This 
test consisted of a list of activities, 
The child was instructed to read it 
through and to mark with one or two 
crosses respectively the activities 


which he liked and those which he 
liked very much. Each item lias been 
assigned a weight in accordance with 
its value as an index of developmental 
age. The score for this test was fixed 
as 100 times the average weight of all 
items marked by the child. The 
items which he marked os liked “very 
much" were counted twice. Practice 
proved that this method of scoring 
was very tedious. 

THE CONSTRUCTION OF THE REVISED 
SCALE 

In constructing the new test the two 
defects just mentioned wore kopt in 
mind. To be satisfactory, the new 
test would havQ to have a reliability 
at least as high as the standard in¬ 
telligence and educational tests in use 
in our school systems and clinics; 
and the scoring system should not be 
more difficult than those of the average 
group test. 

In order to obtain a more satisfac¬ 
tory reliability the scale was considera¬ 
bly lengthened and more care was 
exercised in the selection of items. 
The final scale consisted of 6 tests 
dealing respectively with play prefer¬ 
ences, vocational ambitions, reading 
preferences, and things the child would 
like to have, to see, and to think about. 

Various improvements in the scor¬ 
ing system were considered. Finally 
a method was devised which became 
known as “the method of paired 
comparisons” As the name implies, 
this method consisted in presenting to 
the child a number of paired alterna¬ 
tives and he was instructed to choose 
one alternative in each pair. The 
method is illustrated in the test forms. 
If the child preferred the first item in 
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TEST 1* 


‘‘Things to Do” 

In each pair choose which thing yon would like better to do 


Would you rather: 

1, Dan ce, 

1. Play with bow and arrow, 
1. Go on Scout hikes, 

1. Play gaU, 

1. Fly kites, 


or, 2. Play “Pugs in the corner’’ 

or, 2. Shoot baBkots 

or, 2, Knock flies 

or, 2, Play soldier 

or, 2. Bovyl 


( ) 
( ) 
( ) 
( ) 
( ) 


1„ Play with electric trains, or, 

1. Go to a club meeting, or, 

1. Head no vela, or, 

1. Listen to a band playing, or, 

1. Work with tools, or, 


2. Rend magazines 

( 

) 

2. Play soldier 

( 

) 

2, Play "Follow the Leader" 

( 

) 

2. Make candy 

( 

) 

2. Piny tennis 

( 

> 


1. Visit mu&cume, 

1, Play "Drop the handkerchief, 
1. Collect stamps, 

I. Play with bow and arrow, 

1. Spin tops, 


or, 2. Play with wagons 
or, 2v Dance 

or, 2. Play * 'Cowboys and Indians" 
or, 2. Liston on radio 
or, 2. Take pictures 


I! 
( ) 
( > 


1. Play "Cops and thieves/ 1 
1, Play tlic saxophone, 

1. Play “I spy/’ 
l r Go out with a girl, 

1, Make model airplanes, 


or, 2. Go to parties 

or, 2* Play tag 

or, 2. Play "Parohesi" 

or, 2. Play with Meccano 

or, 2, Read adventure stories 


( ) 
( ) 
( ) 
( ) 
( ) 


1, Read sport news, 

L Play cards, 

\, Look at toys in stores, 

1, Just sit around, 

1. Play musical instruments, 


or, 2. Flay checkers ( ) 

or, 2. Play "Run, sheep, run" ( ) 

or, 2. Go to the movies with a girl ( ) 

or, 2. Flay in the sand ( ) 

or, 2. Walk on stilts C ) 


1. Play Indian, 


1, Dance, 

or, 

1. Play aooccr, 

or, 

1. Walk oa stilts, 

or, 


2. Have 41 dates" { ) 

2. Play "In and out the window" ( ) 

2. Play with electric trains ( J 

2. Go to card parties ( ) 


1. Play basketball, or, 

1. Make candy, or, 

1. Belong to the Boy Scouts, or, 

1, Repair an auto, or, 

1. Erase blackboards, or, 


2, Read the funny papers 

( 

) 

2. Look at pictures 

( 

) 

2. Ride in an auto 

( 

) 

2. Read animal stories 

( 

) 

2. Take a walk with a girl 

( 

) 


1. Play "I spy,” 

1. Write letters, 

1. Drive an. aula, 

1. Do puzzles, 

1, Play with bow and arrow, 


or, 2. Road magazines 
or, 2, Play with toys 
or, 2. Go to Scout meetings 
or, 2, Play cowboys 
or, 2. Play catch 


* This scale is published by the C. II. StoeUmg Co. 


< ) 
( ) 
( ) 
( ) 
< ) 
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1, Repair an auto, 

or, 2, Play circus 

( ) 

1. Chew gum, 

or, 2. Go out with a girl 

( ) 

1. Pitch horseshoes, 

or, 2. Play soldier 

( ) 

1, Fly model airplanes, 

or, 2, Get a letter from a girl 

( ) 

1, Play '"Cops and thieves/ 1 

or, 2. WreBtle 

( ) 

1. Piny with a pet dog, 

or, 2. Play golf 

( ) 

I. Get a letter, 

or, 2. Play with electric trains 

( ) 

1. Go to a Wild West show, 

or, 2. Go to a musical comedy 

( ) 

1. Go visit ft girl, 

or, 2. Wade in the water 

( ) 

1. Play croquet, 

or, 2. Go to a dance 

( ) 

1. Read the newspapers, 

or, 2. Play circus 

C ) 

1. Have tea with a girl, 

or, 2. Play with marbles 

( ) 

1. Play with wagonB, 

or, 2. Go to call on friends 

( ) 


TEST 2 

"Things to Re Wiien You Gnow Up" 

In each pair choose the thing you would like belter to be when you grow up 



Would you rather be; 

1. A stock broker, 

or, 2. A blacksmith 

( 

) 

1. A cowboy, 

or, 2. A banker 

( 

) 

1, A pirate, 

or, 2, An astronomer 

( 

) 

1. A cartoonist, 

or, 2. A judge 

c 

) 

1* A mail carrier, 

or, 2. A dentist 

( 

) 

1. A fireman, 

or, 2. A newspaper reporter 

< 

) 

1* A wireless operator, 

or, 2, A truck driver 

( 

) 

1. A machinist, 

or, 2. A king 

( 

) 

1. An electrician, 

or, 2. A knight 

( 

> 

1, A soldier, 

or, 2. A raihoad engineer 

( 

) 

1. An author, 

or, 2, A mail carrier 

( 

) 

1. An acrobat, 

or, 2. An electrician 

( 

) 

1. A poet, 

or, 2. An ice man 

( 

) 

1. An Indian, 

or, 2. A carpenter 

( 

> 

1. A jeweler, 

or, 2. A scientist 

c 

) 

1. A cowboy, 

or, 2, A newspaper reporter 

( 

) 

1, A doctor, 

or, 2. A policeman 

( 

) 

1. A king, 

or, 2. A congressman 

( 

) 

1. A bookkeeper, 

or, 2. An acrobat 

( 

) 

1. A circus performer, 

or, 2. A cartoonist 

( 

) 

1. A builder, 

or, 2, A chauffeur 

( 

) 

1. A civil engineer, 

or, 2. A soldier 

c 

) 

1, A truck driver, 

or, 2. A IjimincHS man 

( 

) 

1. A knight, 

or, 2. A clergyman (priest or minister) 

( 

) 
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TEST 3 

“Books to Read” 


In each pair choose the book which you would like better to read 



Would you rather read: 

1. The Stampede, 

or, 2, Treasure Island 

( 

) 

X. Robinson Crusoe, 

or, 2. Tho Boys Book of Automobiles 

( 

) 

1. Apank, the Indian boy, 

or, 2. The Gold Rush 

( 

) 

1. The Burning Fountain, 

or, 2. Cowboys and Indians 

( 

) 

1. Uncle Wiggley Stories, 

or, 2. Poe Wee Harris' Funny Bono Hike ( 

) 

1. Danger Ahead, 

or, 2. Over There 

( 

) 

1. The Presimian Hero, 

or, 2. Tho Knight of the Silver Sword 

( 

) 

1, Gentlemen of Cournge, 

or, 2. Tho Cruel King and the Magic Ring ( 

) 

1. The Honor of the Clan, 

or, 2. The Sunbonnet Babies in Holland 

( 

) 

1, Bunny Rabbit’s PriondB, 

or, 2. Meaning No Offense 

( 

) 

1, Sherlock Holmes, 

or, 2. Tho Black Wolf Pack 

( 

) 

1, Robin Hood, 

1. Captains Courageous. 

or, 2. The Grecnwioh Manor Mystery 

( 

) 

or, 2. With the Indians in the Rockies 

( 

) 

1. Peter Pan, 

1. The ICnight and tho Dragon, 

or, 2. Box, a Collie 

( 

) 

or, 2. Torn Patterson’s Forward Pass 

( 

) 

1. The Pirate Prince, 

or, 2. Where Men arc Men 

( 

) 

1. Dauntless Hoart, 

or, 2. Fairy Tales of Many Lands 

( 

) 

1. Uncle Wiggley’s Friends, 

or, 2. Steel of the Royal Mounted 

( 

> 

1, Dan's Great Adventure, 

or, 2. Cowboys and Indians 

( 

) 

1. Peter Rabbit, 

or, 2. Wrongly Accused 

( 

) 

1. The Ninth Inning, 

or, 2. The Indian Trail 

( 

) 

1, The Girl from Rio, 

or, 2. Our Little French Cousins 

( 

) 

1. Sonny Boy, 

or, 2. The Great Divide 

( 

) 

1. Tho Pride of the Fleet, 

or, 2. Danny Brown in tho Indian Camp 

( 

) 

1, The Avenger, 

or, 2. Wild Animals At Home 

( 

) 

1. Grimm's Fairy Tales, 

or, 2. The Gill with the Golden Hair 

( 

) 

1. Out to Win, 

or, 2. Dog Heroes from Many Lands 

( 

) 


TEST 4 

“Things to Have" 

In each -pair choose the Iking which is more fun to have 
Is it more fun to have: 


1. Some handkerchiefs, 

or, 2. A set of toy soldiers 

c ) 

1. A pot rabbit, 

or, 2. A punching bag 

c ) 

L A wagon, 

or, 2. A tennis racket 

( ) 

1. A watch, 

or, 2. A Scout suit 

( ) 

1. An Indian suit, 

or, 2, A pair of kid gloves 

( ) 
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1. A magic set, 

or, 2, A camera 

( 

) 

1. A new hat, 

or, 2. A blackboard 

( 

) 

1, A box of writing paper, 

or, 2, A toy engine 

( 

) 

1. A swimming suit, 

or, 2, A moving picture machine 

( 

) 

1, A cowboy suit, 

or, 2. A set of golf clubs 

( 

) 

1. A brush and comb, 

or, 2. A drum 

( 

) 

1. An Indian suit, 

or, 2. A wallet 

( 

) 

1. A fountain pen, 

or, 2. A pair of rubber gloves 

( 

) 

1. An electric train, 

or, 2. A book of detective stories 

( 

) 

1, A toy wagon, 

or ; 2. A silk handkerchief 

( 

) 

1. A bow and arrow, 

or, 2. A book of sport stories 

( 

) 

1, A new shirt, 

or, 2. A eet of building blocks 

( 

) 

1. A printing press, 

or, 2. A suit of clothes 

( 

) 

1. A necktie, 

or, 2. Some marbles 

( 

) 

1. A magic lantern, 

or, 2. A saxophone 

( 

) 

1. A suit of clothes, 

or, 2. A toy fitesm engine 

( 

) 

1, A pair of rubber boots, 

or, 2. A baseball glovo 

( 

) 

1. A toy boat, 

or, 2* A new hat 

( 

) 

1. A model airplane, 

or, 2. An electric train 

( 

) 

1. A kite, 

or, 2. A new pair of shoes 

( 

) 

1. A pot rabbit, 

or, 2. A sweater 

( 

) 

1. A book of adventure stories, 

or, 2. A wntcr pistol 

( 

) 

1. A brush and comb, 

or, 2. A drawing act 

( 

) 

1. A croquet act, 

or, 2. A toy cannon 

( 

) 

1. A pet kitten, 

or, 2. An album 

( 

) 

1. A wallet, 

1. A blackboard, 

or, 2. A toy auto 

( 

) 

or, 2. A necktie 

( 

) 

1. Some handkerchiefs, 

or, 2. A school bag 

( 

) 

1* A pet canary, 

or, 2, A pair of apart socks 

( 

) 

1. A toy boat, 

OT, 2. A traveling bag 

( 

) 

1. A toy tractor. 

or, 2, A tennis racket 

( 

) 

1. A pet dog, 

or, 2, A Scout suit 

( 

) 

1. A Meccano or Erector Set, 

or, 2. A book of sport storicB 

( 

) 

1. A raincoat, 

or, 2. Some goldfish 

( 

) 

1. A drum, 

or, 2. A box of candy 

( 

) 

TEST 5 

“Thin as to See” 

In each pair choose the thing you would like better to see 

Would you rather sec: 

* 1. A beautiful sunset, or, 2, A fairy prince 

( 

) 

1. Soldiers marching, 

or, 2. An auto accident 

( 

) 

1. Men digging ditches, 

or, 2, Men building a bridge 

( 

) 

1. An auto race, 

or, 2. Animals in the zoo 

( 

) 

1. A bakery window, 

or, 2. A chentist working 

( 

) 
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l f A man getting nr res ted j 

or, 2. An auto factory 

< ) 

1, The North Pole, 

or, 2. A fairy caatlo 

( ) 

1. An artist painting, 

or, 2. A king 

( ) 

1, A movie Actress, 

or, 2. A giant 

( ) 

1. A lot of Indians, 

or, 2. A banquet 

( ) 

1. A parachute jumper, 

or, 2. An army camp 

( ) 

I. A circus parade, 

or, 2. A trial in court 

( ) 

1, A diving exhibition, 

or, 2. A stage coach 

i ) 

1. A giant, 

or, 2. Girls playing bnskotball 

c ) 

1. A fort, 

or, 2. A boxing mutch 

< ) 

1. A blacksmith working, 

or, 2. A musical comedy 

( ) 

1. A pretty girl, 

or, 2. A castle 

( ) 

1. A magic carpet, 

or, 2. A diving girl 

( ) 

1. A track meet, 

or, 2, Someone falling on the ico 

( ) 

1, Cowboys oil a ranch, 

or, 2. A movie studio 

( ) 

1. A parachute jumper, 

or, 2. A BtenmBhovel 

( ) 

1. A chemist working, 

or, 2. A knight 

( ) 

1. Fire engines, 

or, 2. A motorboat race 

( ) 

1. A chemical laboratory, 

or, 2. Soldiers marching 

( ) 

1, A riot, 

or, 2. A fairy castle 

( ) 

1. Santa Claus, 

or, 2. A fancy dress ball 

( ) 


Test 6 

"Things to Think About" 

In each pair choose the thing you like better to think about 



Would you rather think about: 

1. Traveling in Europe, 

or, 2. Cowboys on a ranch 

( 

) 

1. Ghosts, 

or, 2. The men at West Point 

( 

) 

1, Boy Scouts, 

or, 2. Famous athletOB 

( 

) 

1. Success in life, 

1* Magic things, 

or, 2. Things you saw at the movies 

( 

) 

or, 2, Homo 

c 

) 

1. Wild Indians, 

or, 2. Being a famous man 

( 

) 

1, College life, 

or, 2. Pirates 

c 

) 

1, Radio, 

or, 2. The funny paper 

( 

) 

1. Hikes in the woods, 

or, 2. The days when knights lived 

( 

) 

1. Heroes of long ago, 

or, 2. Men at Annapolis 

c 

) 

1. Pretty girls, 

or, 2. Giants 

( 

) 

1. Knights and dragons. 

or, 2. The girls you have met 

( 

) 

1. Famous men, 

or, 2, Eating candy and ice cream 

( 

> 

1. The Wild West, 

or, 2. Criminals and detectives 

( 

) 

1* Wild animals, 

or, 2. Going traveling 

( 

) 
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1. Magic things, 

or, 2. Being popular 

c 

> 

1. Automobiles, 

or, 2. Eating candy and ice cream 

( 

) 

1. The funny papers, 

or, 2. The books you have read 

( 

) 

1. Civil engineers, 

or, 2. Savages in the jungle 

( 

> 

1. Wild Indians, 

or, 2. The jokes people tell you 

( 

) 

1. Airplanes, 

or, 2. Hunting in Africa 

( 

) 

1. Success ia life, 

or, 2. The things you like to rat 

< 

) 

1. Giants, 

or, 2. The funny things you have seen 

c 

) 

1. Getting a job, 

or, 2. The days when knights lived 

( 

) 

1. Famous athletes, 

or, 2. Doge and other pets 

( 

) 

1. The Wild West, 

or, 2. Your mother and father 

( 

) 

1. Playing baseball and other games, 

or, 2. Cowboys on a ranch 

( 

) 


the pair he was instructed to place 
the figure 1 in the parentheses at the 
right. If he preferred the second item 
in the pair he was to write the figure 2, 

It was feared at first that this 
simplified scoring system might result 
in a lowered reliability. To determine 
this point Test 2 of the preliminary 
scale in the old form was given to 94 
boys in one grammar school These 
same boys were also given the same 
items rearranged in accordance with 
the new method of paired comparisons. 
Precautions were taken to equalize the 
effect of priority of presentation* The 
reliabilities of the two methods were 
then computed by the method of split 
halves and it was found that the 
method of paired comparisons yielded 
a reliability of .73 whereas the old 
method of weighted items yielded a 
reliability of only *64. The new 
method therefore was not only much 
simpler than the old but actually 
yielded better reliabilities. It is sug¬ 
gested that this method of paired 
comparisons may have a general use¬ 
fulness in the field of personality and 
behavior tests. 

The next step was the selection of 


items. It was decided that cnch pair 
should consist of an item which showed 
increasing popularity with age and an 
item which showed decreasing popu¬ 
larity. Moreover the two items 
should increase and decrease in such a 
way that the graphs representing this 
increase or decrease should cross each 
other at about the middle of the ago 
range. To select good pairs of items it 
therefore became necessary to know 
how children's preferences in regard 
to a large number of items increased 
or decreased with age. 

For this purpose many data were 
available from the work on the pre¬ 
liminary test. Further material was 
gathered by presenting a large number 
of items to the boys in one grammar 
school asking them to express their 
preferences. The results of all these 
experiments were graphed and paired 
items were selected on this basis. It 
is to be noted that a certain amount 
of arbitrariness was legitimate at this 
point because the selection of items 
was to be tested out subsequently. 
The worst effect, therefore, of a poor 
selection of items would be that these 
items would later have to be dropped. 
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Finally 224 pairs of items were those which decreased with increasing 
selected. The scale in this form was age were scored minus so that a higher 
given in May 1930 to 982 grammar- scotc would characterize the older age- 
ftiid high-school boys from age 8 to groups, Out of the 224 items in the 
age 18. Of these, 584 were from original test only 28 pairs were dis- 
Cleveland, 277 from Detroit, and 121 carded as being unsatisfactory, leaving 
from Washington, D.C. The re- 196 pairs in the final test, 
spouses to oacli pair of items were After discarding the 28 pairs just 
tabulated separately for each age, mentioned a scoring key was con- 



A & 6 

Yia. 1. Relation between Scorns and CiaioNOLoaicAL Age 


Thus it was possible to see whether structed and the papers were scored, 
the responses to each pair showed a Since there were 196 pairs of items, 
marked tendency to change with age. the highest possible score would be 
Pairs which received about the same 19b. In the course of the scoring 29 
sort of response throughout the whole papers had to be discarded because 
ngc range were, of course, discarded they were incomplete. The results of 
ns not being diagnostic. Answers the scoring of the remaining 953 papers 
which increased in frequency with are shown graphically in figure 1 while 
increasing age were scored plus and the mean scores by ages are given in 
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table 1. In this table and the other 
tables in this article "age 8” refers to 
boys who have passed their eighth 
birthday but who have not yet reached 
their ninth birthday. 

It will be noted that scores increase 
quite regularly from age 8 to age 12, 
then more sharply from age 12 to age 
16. After 16 there is no tendency to 
increase. It is a tempting theory that 
the acceleration in developmental age 
after 12 is due to the dawn of adoles¬ 
cence. The phenomenon may, how- 


TABLE 1 

Mean scores by ages 


AGE 

N 

MEAN BCORB 

8 

30 

73.33 

0 

91 

80.74 

10 

99 

92.09 

11 

124 

9S.30 

12 

127 

108.40 

13 

99 

122.90 

14 

114 

138.20 

16 

105 

162.20 

16 

79 

164.27 

17 

65 

163.04 

IS | 

30 

102.00 

Total. 

963 



ever, be due to factors of selection 
since the boys in the older age-groups 
were largely high-school boys who may 
not be typical of the entire boy popula¬ 
tion. It is interesting also to notice that 
developmental age does not increase 
with chronological age after 16. In 
this, it resembles Binct mental age. 
Here again, however, factors of selec¬ 
tion may be at work. It is possible 
that the more mature boys had left 
high school after reaching their eight¬ 
eenth birthday. 


KELI ABILITY AND VALIDITY 

The reliability of the test was com¬ 
puted on the basis of the entire group 
of 953 individuals. Since reliabilities 
are spuriously raised when they are 
computed over a considerable age 
range it was decided to compute 
coefficients separately for each age 
group. The elimination of the effect 
of chronological age in this manner is 
a very severe test of the reliability of 
the scale and one which is often 
neglected, The resulting reliabilities 


TABLE 2 

Reliability of the revised scale in separato 
age groups 


AGE 

N 

IXELIAIULITY 

8 

30 

.85 

0 

91 

.87 

10 

90 

.89 

11 

124 

.90 

12 

127 

.02 

13 

99 

.04 

14 

114 

.93 

15 

105 

.94 

10 

79 

.94 

17 

56 

.90 

18 

30 

.02 

Mean. 

.01 


are given in table 2. It will bn noted 
that they do not fall below .85 at any 
age and that the mean reliability of 
the single age-groups is equal to .91, 
The size of these correlations was one 
of the happiest surprises of the present 
investigation. 

It is less easy to estimate the validity 
of the test because there is no ready 
criterion of developmental age. In 
the preliminary scale validity was 
estimated by correlating lest results 
with ratings obtained from n rating 
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scale. In the present instance, how¬ 
ever, it was felt that this procedure 
would not be entirely satisfactory 
because the validity of even the best 
rating scales is very much subject to 
question. It is doubtful whether it 
would be possible to construct a 
criterion which would be more valid 
than this test itself. Chronological 
age would be a very rough criterion. 
It yielded a coefficient of ,82 when 
correlated with test results over the 
entire range from age 8 to age IS, This 
means little more than that there is 
considerable spread in developmental 
i\ge in each age-group. The best 
available answer to the question of the 
validity of the present scale (and it is 
admittedly an unsatisfactory answer) 
is given by the fact that the present 
test is evidently based on preferences 
concerned with types of play, books, 
fantasies, ambitions, and the like. 
But preferences of this sort are pre¬ 
cisely what we mean by the term “de¬ 
velopmental age." 

RELATION OF DEVELOPMENTAL AGE TO 
OTHER FACTORS 

It seems probable that the scores of 
the present test arc not greatly affected 
by differences of intelligence, In the 
work on the preliminary test a partial 
correlation of .23 (age constant) was 
found between developmental age and 
the results of a group intelligence test 
(Haggerty Delia-2), A correlation 
of —.15 was found between develop¬ 
mental age as measured by the rating 
scale previously mentioned and the 
same test results. The mean of these 
two coefficients is .04 (4, p. 20). 
Lawlor (8) working with a group of 
mental defectives in whom differences 


of mental age were striking reported 
correlations of ,35 between develop¬ 
mental ago and Stanford-Binct, —.04 
between developmental age and Por- 
teus Maze, .13 between developmental 
age and Healy 2, and .70 between devel¬ 
opmental age and the Gooclenough 
Drawing Test. Since, however, Law- 
lor's group Bhowed a large age range 
(9 to 25 years) and since the correlation 
of developmental age and chronological 
age in this group amounted to ,45, 
it is probably true that partial coeffi¬ 
cients of correlation (age constant) 
would have shown little relation be¬ 
tween developmental age and the 
mental tests mentioned. 

In the case of the present revised 
scale, unfortunately, mental test data 
were lacking for most of the subjects, 
For a group of 35 boys at age 14 a 
coefficient of — .12 was obtained. This 
was the only age group in which 
enough mental test data were present 
to secure a significant correlation. 
For 66 boys between age 12 and age 16 
a partial correlation (age constant) of 
— .08 was obtained. By “mental age” 
in this paragraph score on the Cleve¬ 
land Classification Test is meant. 
The conclusion to be drawn from 
these data is that there is no demon¬ 
strable relationship between develop¬ 
mental age and intelligence. 

In the work on the preliminary scale 
(4) partial coefficients (age constant) 
of .22 and .16 were obtained between 
developmental age and weight and 
height respectively. Miss Zalduondo 
(9) obtained a correlation of .206 
between height and developmental age 
on the preliminary scale for n group of 
43 boys in grades 7 and 8, and a corre¬ 
lation of .362 for developmental age 
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and weight, These same measure¬ 
ments, however, yielded zero or nega¬ 
tive coefficients in grades 4 and 6. A 
considerable number of other physical 
measurements employed by Miss Zal- 
duondo showed no clear and definite 
relationships with developmental age. 

In the present study with the re¬ 
vised scale it was possible to investi¬ 
gate the question more thoroughly. 
The accompanying table 3 gives the 
results. Average coefficients of .00 
and .10 were obtained for the correla¬ 
tion with height and weight respec- 


TABLE 3 

Correlatioii of developmental age with ■ height 
and weight in separate age groups 


AGE 

N 

CORRELATION 
"WITH HEiailT 

CORRELATION 

WITH 

WEiaiiT 

8 

29 

-.07 

-.03 

9 

60 

.00 

.02 

10 

53 

.03 

.10 

11 

62 

.06 

.16 

12 

87 

.12 

.05 

13 

57 

.10 

.14 

14 

56 

.27 

.36 

15 

20 

.20 

-.02 

Mean. 

.09 

.10 


tively. A closer analysis of this table 
will show the reader that this degree 
of relationship is duo principally to 
the correlations obtained after age 12. 
In the lower ages there is practically 
no correlation between developmental 
age and physical measurements. The 
explanation probably is that after this 
age adolescence enters as a factor, 
The adolescent boys in each ago group 
tend to be taller and heavier than the 
rest of the population and also to have 
a higher developmental age. The 
whole question of the relationship 


between physical traits and develop¬ 
mental age calls for further investi¬ 
gation. 

In order to make practical use of the 
test it was necessary to calculate 
developmental age equivalents for 
each score, This was done by fitting 
a line graphically to the data as shown 
in figure 1 and then interpolating, 
Extrapolation was also used for about 
one year below and one year above 
the actual range covered. The results 
arc given in table 4. These figures 


TABLE 4 

Developmental age equivalents of specified 

8COTC9 


flCORB 

D.A. 

SCORE 

D.A. 


J/rs. 

mot. 


vra. 

mot, 

06 

7 

8 

125 

13 

8 

70 

8 

3 

130 

14 

0 

76 

8 

0 

136 

14 

4 

SO 

0 

4 

140 

14 

8 

86 

9 

11 

146 

16 

1 

90 

10 

6 

160 

16 

6 

05 

11 

0 

166 

16 

9 

100 

11 

7 

160 

10 

1 

105 

12 

1 

166 

16 

6 

110 

12 

7 

170 

10 

0 

116 

13 

0 

176 

17 

2 

120 

13 

4 

180 

17 

0 


are presented with considerable hesita¬ 
tion and the reader should so accept 
them. Attention is called also to the 
fact that an artificial meaning is given 
to the term "developmental age’' by 
extrapolating above age 16^. This is 
precisely parallel to the use of Binet 
mental ages over age 16. According 
to the theory on which the Stanford- 
Binct is based there is no growth in 
mental age in the average individual 
beyond the sixteenth birthday. A 
menial ago of 17 on the Stanford- 
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Binot, therefore, does not refer to the 
mental level of the average 17-year- 
old. It iB an arbitrary designation 
for a level of mental ability which is 12 
"mental months' 1 2 * 4 5 above the 16-year 
level. Developmental ages over 16| 
axe to be understood in the same arbi¬ 
trary sense, 

CONCLUSIONS 

1. The present test is a revision of a 
previously published test for devel¬ 
opmental age. The previous test 
suffered from two particularly trouble¬ 
some defects. Its scoring system was 
cumbersome and its reliability was 
low. 

2, The first defect was overcome by 
the “method of paired comparisons” 
which not only made the test very 


much easier to score but actually 
yielded a considerable increase in 
reliability. 

3. The second defect was overcome 
by the lengthening of the test and by 
a more careful selection of items. Re¬ 
liabilities on single age groups ranged 
from .85 at age 8 to .96 at age 17 with 
a mean reliability of .91. 

4. Evidence is presented to show 
that developmental age has little if 
any relation with mental age. It 
apparently has a slight positive rela¬ 
tion with physical measurements but 
only after age twelve, 

5. Developmental age equivalents 
are presented for the interpretation of 
test scores. These are based on the 
results of 953 tests administered in 
three cities. 
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Strength of Child’s Grasp in Complicated 

Responses 

Buford Johnson and May Wilson 


T HE following is a report of a fur¬ 
ther study of the individual dif¬ 
ferences in children under five 
years of age in the pressure exerted in 
grasping during performances requiring 
coordinated hand movements. A pre¬ 
vious investigation (1) showed wide dif¬ 
ferences among adults and children in 
the tension of the fingers during tapping 
movements. Simple and complicated 
forms of tapping were used. Effi¬ 
ciency of performance appeared to be 
related to the tension, within limita¬ 
tions of the length of time the tapping 
was continued. The children were 
required to tap 30 seconds and the 
adults 1 minute, 

The present investigation was made 
to study the pressure variations of 
children with prolonged periods of 
tapping. Analysis has been made of 
the changes in the pressure from a 
simple tapping movement to a more 
complicated form for one minute pe¬ 
riods, and for the complicated tapping 
prolonged to two minutes, 

The apparatus used was the same as 
that described in the previous article 
(1). It consisted of the Dunlap 
Tapping Board and a stylus permitting 
pneumatic registration of the pressure 
exerted in grasping the stylus. The 
reactors were seated during tiro per¬ 
formance. Records were taken of five 
types of tapping, each typo being per¬ 


formed on a different day, according to 
the following schedule; (1) Tapping 1 
minute on a single plate, called "sim¬ 
ple” tapping. The taps were recorded 
by magnetic counters. (2) Tapping 1 
minute, first on the right plate and 
then on the left, called “complicated" 
tapping, The taps were registered on 
magnetic counters, (3) Simple tap¬ 
ping for 1 minute with the pressure 
stylus. A kymographic record was 
made of the taps, of the time in seconds 
and of the pressure of grasping. (4) 
Complicated tapping for 1 minute, with 
kymographic record, (5) Compli¬ 
cated tapping for 2 minutes, called 
“prolonged" with kymographic record, 
The right hand was used first, and after 
an interval sufficient for adjusting the 
drum the left hand was used in a similar 
manner. The recording apparatus was 
screened from view. 

A more accurate method of scoring 
the pressure variations was employed 
in this investigation than in the first 
study. The area included between the 
pressure curve and the base line of zero 
pressure for tire ten second periods wus 
measured in square inches with a plan- 
irneter. The length of each ten second 
period was measured in inches, The 
average height of the pressure curve 
during ouch period was calculated by 
dividing the area by the length of the 
interval. The maximum height at- 
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taincd by the pressure curve during though it appears now that different 
each interval was measured and sizes of the stylus should be used. In 
recorded. several cases the children were not 

Twenty children formed the group available for completing the series, and 
that we intended to test. The tests on the number for which results arc given 
the children under two and onc-lmlf is eleven. 

years were not completed as the The analysis of the individual rec¬ 


ti 



■ 

ii 


Plate 1. Reproduction of Kymoqrafiuc Record for Subject E Showing Increased 
Pressuke with Complication of Response 

measurements did not seem compara- ords is made with reference, to the type 
ble, The pressure stylus is not as of pressure curve, and to the changes in 
sensitive to the light grasp, but if the type for simple, complicated, and pro- 
thinner rubber tubing were used the longed movements. These changes 
older child had a strong enough grasp arc also related to the efficiency of por- 
to touch the central metal rod, Fur- formance aB measured by the total 
ther work on this problem may give a number of taps and the acouracy in the 
stylus suitable for the different ages, coordination of movements during 








Plate II, Reproduction of Ktmographig Record for Subject J Showing Increase 

AND VARIABILITY IN PRESSURE FOR PROLONGED TAPPING 



Plate III. Reproduction of KYMoaiiArme Record for Subject D Showing Erratic 
Pressure Variation*} and Increase with Complication of 
Response with P'inal Decrease 
117 
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alternate tapping. Comparisons of 
the performances were made by means 
of rank orders under the different con¬ 
ditions* 

Typical kymographic records are 
reproduced in Plates I, II, and III. In 
all eases these records were made with 


The scores in table 1 give the average 
pressure for each child for 1 minute for 
each form of tapping. 

When we compare the pressure 
records for the different performances 
we find 4 children who tend to high 
pressure for all forms of tapping; 3 



A. 




Plate IV. Graphs for Individual Children Showing Variations in Pressure for 
Different Types of Performance During 1 Minute Peiuod& of Tapping 
Average height in inches Cor 10 aecoad intervals arc used in plotting the curves 


the right hand, The graphs shown in 
Plates IV and V were drawn from the 
measurements of the pressure curves. 
The ordinates of the graphs represent 
the ten second intervals, and the 
abscissae represent the average height 
of the pressure curve for the interval. 


children who show slight pressure in 
simple tapping but increase with the 
complicated and prolonged tapping. 
Child C showed the lightest pressure of 
the group in simple tapping but in 
rank order for the group changes from 
sixth place to tenth place in the sue- 
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cceding forms. Other children Bhow fairly constant pressure. These forme 
variations of only a few points in rela- of pressure variations are shown in the 
tive standing with regard to pressure, plates. 

One ohild used greatest pressure in Group averages of the pressure for 
simple tapping whioh may be due to an the different forme of tapping show an 
apprehension often manifested by some increase from the simple form to the 
children when a novel situation is pre- complicated, and a further increase for 
sen ted. the prolonged complicated tapping. 

INCHES SIMPLE COMPLICATED PROLONGED 



Plate V, Graphs fob Individual Children Showing Variations in Pressure for 
Different Tttes of Performance During 1 Minute Periods of Tapping 
Average height in inches for 10 second intervals are used in plotting the curves 

Within a tapping period for a given When the changes in rank order nre 
form some children show the increase considered, the greatest average change* 
in pressure toward the end of a one is from the complicated to the pro- 
minute period of tapping. Others be- longed tapping. The averages obscure 
gin with high pressure and decrease, the extent of the change. 

Some children are erratic or maintain It is difficult to represent with 


CRH.!! DEVELOPMENT, II, WO. 2 



120 


Johnson and Wilson: Child’s Grasp 











Johnson and Wilson; Child's Grasp 


numbers the characteristics of a curve, 
For example, a pressure curve for a ten 
second period of tapping may include 
one or more than one high pressure 
points. In giving the pressure for 
such a ten second period a numerical 
value of the average height of the 
curve does not furnish an adequate 
picture, nor does the maximum height. 
The ratio of the maximum height to 
the average height seems to have value 
in representing such raggedness and 
irregularity of a curve. This ratio has 
an additional value in being independ¬ 
ent of the magnitude of the pressure 
measurements. That is, it has the 
game significance in the ease of a high 
pressure curve as in the case of one of 
low pressure* We have calculated 
these ratios for the various ton second 
periods and have found that they indi¬ 
cate a type of behavior which has been 
observed in tapping as well as in other 
performances in both children and 
adults, that is, a tendency to over 
compensate when the work becomes 
less efficient, In tapping this compen¬ 
sation usually results, not in the sub¬ 
ject's actually tapping faster, but in his 
tapping with more force. In this 
laboratory children have worn down a 
hard metal stylus by this pounding, 
necessitating its being replaced. 

In generalj it lias been noted that 
the pressure curves of the pro¬ 
longed tapping become more ragged 
toward the end of tho two minute tap¬ 
ping period. This results from tho 
effort of the subject to maintain a high 
rate of tapping, in spite of the fact that 
muscular fatigue or other factors tend 
to slow it down. This increase in 
raggedness of the pressure curve is 
shown in tablo 2 by an Increase in tho 
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ratio from the first ten second interval 
to the last ton second interval. 

Similar data for the left hand show 
7 oases in which there is a positive 
change, and 4 cases in which there is a 
negative change. The average posi¬ 
tive change is L72 right hand and 
1.173 left hand while the average nega¬ 
tive change is 0.37 right hand and 0.169 
left hand. 

If instead of comparing the first and 
twelfth ten second intervals, tho aver- 

TAOLK 2 

Comparison of ratio measure of pressure for 
initial and final periods of tap pin'J 
Ratio score roproaenta quotient of maxi¬ 
mal height for a ten second period divided 
by the average height for that period. 


atmJECT 

hatio ron 
1st TFN 
fiHCQNOft 

HATIO FOU 
FINAL Tiw 
SF.COUbS 

CJLiNOW 

A 

1,78 

2.07 

0.20 

13 

1.53 

1. 00 

0,37 

c 

1.24 

1.80 

0.M 

D 

1.24 

0.33 

8.00 

E 

1.30 

1.00 I 

0.33 

F 

1.23 

4.01 

3.38 

G 

1.38 

1.45 

0.07 

H 

1.43 

2.80 

1.43 

I | 

1.17 

3.42 

2.25 

J 

1,22 

1.58 

0.36 

IC | 

1.64 

1.17 j 

-0.37 


age value of the ratio for all reactors 
for the entire one minute period of the 
complicated tapping is compared to the 
similar average for the second minute 
of the prolonged tapping, the average 
of the ratio for the second minute is 
found to be greater than the average of 
tho ratio for the first minute of tapping. 

Average ratio, first minute^om- 


plicated, right hand— . 1.1)75 

Averago ratio, second minute, 
prolonged, right hand . ... 3 080 
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Average ratio, first minute! com¬ 
plicated, loft hand. 1.724 

Average ratio, second minute, 
prolonged, left hand. 2.800 

With each hand there are only two 
individuals who changed in the reverse 
direction. 

EFFICIENCY OF PERFORMANCE 

There are wide differences in the 
number of taps made by individual 
children. Ago differences for this test 
have been found in the many studies 
of tapping though greater overlapping 
of age groups appears as the age in¬ 
creases, In table 3 the number of 
taps made by each child in each form 
of tapping is given. The accuracy of 
performance is measured by the differ¬ 
ence in the number of taps made on the 
right and left plates in the alternate 
tapping aa given in table 4. The child 
having the smallest difference ranks 
first. When the rank orders in the 
number of taps for the two prelimi¬ 


nary forms of tapping recorded by the 
magnetic counters are compared with 
rank orders recorded on the kymograph 

table a 


Tapping scorn for one minute periods under 
different conditions 


HBACTOR 

fUOU'P HAND 

LEFT hand 

Simple 

Com- 

pH- 

onttta 

Pro¬ 

longed 

Simple 

Cora- 

pll- 

catod 

Pro¬ 

longed 

A 

205 

' 

uo 

93 

155 

120 

79 

B 

168 

114 

92 

166 

94 

80 

c 

168 

135 

132 

204 

130 

130 

D 

166 

138 

123 

169 

122 

105 

E 

153 

89 

65 

123 

09 

82 

F 

140 

102 

94 

136 

97 

90 

G 

144 

137 

116 

154 

116 

116 

H 

142 

101 

80 

149 

110 

89 

I 

131 

89 

79 

136 

75 

62 

J 

131 

98 

82 

114 

74 

69 

IC 

100 

09 

71 

136 

83 

82 


the following changes in rank occur; 
For simple tapping recorded on counter 
with simple tapping recorded on kymo¬ 
graph the arithmetic mean of the 


TABLE 4 


Tapping scores for each plate shouting accuracy in cotirdinalion of 77iovemenls 


b»ac- 

TOR 



COMPLICATED 

— 1 HI NUT* 



complicated—bcohb fou last MI NOTH witii 2 min¬ 
utes OF TAPPIKO 

Right Land 

Loft hand 

night Land 

Loft hand 

a 

b 

Dlffor* 
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amount of change is right hand 2.5; 
left hand 2.2, For complicated tap- 
ping recorded on counters with compli¬ 
cated tapping recorded on kymograph 
the arithmetic mean of the amount of 
change is right hand 2.1; left hand 1.5. 

The efficiency of performance as 
measured by the total number of taps 
decreases with the complication of 
movements and with prolongation of 
tapping period. The average number 
of taps for the group for the last minute 
of the two minute period was 92,4; for 
one minute of this complicated form 
the average was 110,8 taps, showing a 
difference of 18,4. In every ease there 
was a decrease, but there were wide 
individual differences in the amount of 
decrease. The range of scores for the 
children in the one minute period was 
from 99 to 138, for prolonged tapping 
the range was from 71 to 132. In 
simple tapping the group average was 
150.4 taps which is 39.8 more than in 
the complicated form. 

When the efficiency is compared with 
the pressure scores greater changes in 
rank order occur thanforother compari¬ 
sons, the average change increasing as 
the task is prolonged or more compli¬ 
cated. Significant individual differences 
appear. The child who maintained 
highest pressure was the moat eflicicnt 
in total output and ranked fairly high in 
accuracy, which is measured by the 
difference in taps on the two plates. 
Another child with high pressure was 
efficient in total taps but only fair in 
accuracy. A child with low pressure 
scores was poor in tapping score. The 
efficiency appears to be more closely 
related to the type of curve within a 
given period of tapping than to the 
total pressure score. 


Analysis of the behavior of these 
children in social relations shows that 
the children with high pressure records 
had difficulties in adaptation. Some 
who ranked low in efficiency but 
showed less than average pressure lack 
initiative ability in activities. They 
appear slow in action and deliberative 
rather than spontaneous. The scores 
in other tests of coordination of move¬ 
ment appear to bear out these conclu¬ 
sions, The Intelligence Quotient docs 
not appear to have a direct relation to 
the tapping score. 

smuiAKY 

Those children who show initial high 
pressure relative to their average pres¬ 
sure and decrease the pressure during 
the performance appear to bo more 
efficient. In some ensea these children 
have a high total pressure but still 
maintain efficiency. Others show a 
lower pressure level in total but the 
curve of decrease is similar and effi¬ 
ciency is high. Children who show 
slight initial pressure but increase to¬ 
ward the end of the period may be effi¬ 
cient in the simple task for a brief 
period but when it is prolonged and 
the task is complicated their efficiency 
is greatly reduced. The child who 
shows erratic changes in pressure is 
rarely high in efficiency and often be¬ 
comes inaccurate and falls into a low 
rank. 

Previous study of a few adults 
showed that the person who main¬ 
tained light pressure throughout was 
the most efficient but the reactor with 
high pressure in initial seconds with 
gradual decrease was almost as effi¬ 
cient. It may be that in such simple 
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performances as the tapping test, the 
adult has attained an efficiency in 
movement through reduction of ten¬ 
sion in fingers. A survey gF past and 
current individual records tends to 
favor the second form of pressure as an 
indicator of efficiency, 

It is probable that the pressure 


records could be wisely used in direct¬ 
ing the young child's activities toward 
relaxation for some and alertness for 
others. The results of this investiga¬ 
tion lead us to conclude that habits of 
reaction based upon temperamental 
tendencies may bo studied to advan¬ 
tage by this method. 
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The Effect of Bodily Orientation upon 
the Young Childs Memory for 
Position of Objects* 

L. Ltjcile Emerson 


historical summary 

F OR some years spatial percep¬ 
tion has been a topic of philo¬ 
sophical and psychological 
treatises. The bulk of the literature 
bearing upon this psychic factor deals 
with the theoretical nature of the 
problem, discussing the origin and 
growth of spatial perception. The 
fact that visual perception and spatial 
relationships are well organized in the 
adult id a very common observation. 
The determinations of the beginnings 
of such organization is a problem 
which can best be solved by the study 
of children. Very little work has been 
done on this topic. It is hoped that 
future investigations will be concerned 
with development of spatial percep¬ 
tion and relationships in the young 
child as the past has been concerned 
with the adult status of these factors. 

Various psychological theories of 
spatial perceptions have been ad¬ 
vanced by eminent psychologists. 
The genetic theory supported by W, 
Wundt lies at one extreme, while the 
nativistic theory upheld by Herring 

* From the Institute of Child Welfare, 
The University of Minnesota. To Dr. 
Florence L. Goodcnough who directed this 
problem and to Dr. John E. Anderson who 
offered ninny helpful suggestions I mnko 
acknowledgment of my indebtedness. 


and M, Von Prey presents the oppo¬ 
site point of view. The genetic idea 
is that perception of space is derived 
from the final fusion of sensations 
which in themselves arc Bpnccless. 
This idea as expressed by Wundt is 
that “all spatial ideas are arrange¬ 
ments either of tactual or visual 
sensations," Opposed to this theory 
is that of the nativist who argues that 
all sensations have fundamental spa¬ 
tial characteristics, Wundt, in com¬ 
menting upon the child’s perception 
of space, expresses the belief that such 
perception is much less complete in the 
child than in many animals. 

Titchencr (13) advances a theory 
which he himself says is half-way 
between these two extreme theories. 
According to his reasoning, some 
sensations have a characteristic of 
spatial extent which make “localiza¬ 
tion of these sensations a necessary 
consequence of qualitative differences 
within total bi-dimensional fields.” 
Furthermore, the visual perception of 
a place or position is highly organized 
in the individual; stimuli which have 
spatial differences are definitely placed 
in spatial relationships to one another. 

P. Swindle (12) in reviewing Km la 
says that the latter believes there is 
little foundation for a classification of 
individual's space perception into three 
125 



126 


Emekbon: Body Orientation and Memory 


dimensions, but that “each response 
has its own spatial attribute and its 
manifestation means perception of 
space ia a particular form or dimen¬ 
sion.^ 

Pillysbury (10) in commenting upon 
perception maintains that perception 
as a whole is a much simpler problem 
than that of association. He believes 
that it is difficult for anyone to deter¬ 
mine when perception and association 
are not united; for him the problem of 
perception is largely one of association. 
One of the best os well as one of the 
simplest definitions of perception given 
in psychological texts is that given by 
Woodworth (18) when ho says that 
"perception is knowing the fact." 
Facts that are stimulating the eye are 
known as visual perceptions. These 
visual perceptions offer the data for 
the perception of spatial facts, 

Perhaps the most comprehensive 
viewpoint of the conception of spatial' 
relationships in the young child has 
been elaborated by Stern (11) and 
ICotflui (7). These two men have 
endeavored to show how space per¬ 
ception lias developed in the young 
child. Stern (11) says that even by 
first year there is a beginning of the 
conception of space. He uses the 
term the "conquest or mastery of 
space" to explain the growth of 
spatial perception iu both ideas and 
actions. Here wo have the mental 
and physical grasp of space going on 
simultaneously. Stern believes that 
psychology has long been laboring 
under the mis-oonccption that the 
mental and physical conception of 
space is entirely separated, This was 
perhaps due to the fact that moat of 
tho investigations that have been 
carried on were done with adult sub¬ 


jects. Stern’s interest is also centered 
in the question as to whether spatial 
perception is native or acquired. 
This also he believes can be answered 
only by a study of child psychology. 
In this regard he says there is no act 
of perception of a familiarity with 
space in which both natural and ac¬ 
quired faculties do not take part, 
ICoffkft (7) also is interested in the 
child’s conception of spatial relations. 
To the infant the objects which arouse 
reactions are those within his field of 
vision. In the young child this field 
of vision is confined to a very narrow 
range of space. He sees first only 
those things which are directly in 
front of him. 

Actual experimentation that has 
been done in this field of Bpatial rela¬ 
tionships is limited. Miss Williams 
(16) states that P. Meyer in 1019, 
carried out an experiment on memory 
for spatial position for oddly shaped 
figures or objects. Objects were pre¬ 
sented in different positions of rota¬ 
tion toward the right, left, backward 
and forward. After a delay of twenty- 
four hours the observer was required 
to identify the position in which a 
given figure was originally presented. 
The results of this experiment yielded 
the following conclusions: (1) that 
there wero various tendencies toward 
error, (2) that the errors were espec¬ 
ially noticed in the identification of 
neighboring and symmetrical posi¬ 
tions with the original, (3) that there 
was inability to determine degree of 
rotation though the direction was 
correctly given. 

S. H. Court (3) studied the develop¬ 
ment of number time and space con¬ 
cepts in a child from twenty months 
to five yoars of age. At two years of 
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age a spontaneous interest in numbers 
was observed, At the age of three 
years 5 months the boy could count 
to twelve; and at 4 years 3 months he 
could count to 100. Conception of 
time was first manifested at 20 months 
in the child's preference for simple 
stories in ‘which the verbs were all in 
the same tense. He understood the 
future tense at 2 years, knew the 
seasons at 4 years, and could tell time 
at 4 years 10 months, His first in- 
clination to measui'e space was at 2 
years 10 months when he measured 
one object in relation to another. At 
3 years he could appreciate space and 
distinguish between objects of differ¬ 
ent size. The subject's sense of 
orientation was good at 2 years at 
which time he knew his way home 
from four directions each two or three 
blocks distant. At 3 years he knew 
the location of three inter-urban 
stations and the relation of each to his 
home. Interest in "near" and "far" 
was apparent by 4 years. In conclu¬ 
sion, Court states that interest in 
space in some of its phases was less 
spontaneous than interest in time 
and number. Space measurement was 
influenced by external conditions 
many times, She concludes that, 
"growth of this child’s appreciation of 
space and of his sense of orientation 
is as natural as is the growth of Mb 
body.” 

Aside from those experiments deal¬ 
ing with static equilibrium, compara¬ 
tively very little work has been done 
in respect to the ability of an individ¬ 
ual to maintain his sense of position 
or bodily orientation. The ability 
of the individual to maintain his 
normal bodily position and spatial 
relationships in reference to the sur¬ 


roundings is spoken of in psychology 
as "orientation." This is a factor so 
closely tied up with space perception 
that it also merits a closer treatment. 

The test psychological definition of 
bodily orientation is probably that 
one given by J. M. Baldwin (1) in 
his dictionary of psychological terms 
when he defines bodily orientation as 
"the undisturbed consciousness of the 
spatial relationships of the body as a 
whole to its surroundings." He 
affirms that the orientation of a body 
to its surroundings is conditioned by 
many factors such as factors of sense, 
number, visual sensations, cutaneous 
sensations and auditory sensations. 
Orientation of body becomes reflexive 
and only conies into consciousness 
when it is disturbed. 

Stern (11) deals with a child’s sense 
of position. Both mathematically 
and psychologically the individual's 
conception of space must begin from a 
definite center. In mathematics this 
center is any arbitrarily assigned 
point, but in psychology, space center 
has only one position and that is "in 
the person of the perceptive individual¬ 
ity." That is every man is the center 
of Ms own space and his dimensions 
of right or loft, up or down, backward 
or forward, arc in relation to his own 
body. All things then in the external 
field of space arc brought into some 
relative position with individual space. 
According to Stem the young child 
does not completely master his in¬ 
dividual space before he masters the 
concept of outer space. These two 
conquests of apace go hand in hand. 
The child has a consciousness of the 
sense of position. The vestibular 
activities and the semi-circular canals 
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of the inner ear help in knowledge of 
sense of position. 

Kofflcn (7) in his discussion of the 
sense of position says that the infant's 
field of vision is limited, so that he 
sees only those objects which are 
before him and not those which 
appear at one side, above or below. 
He says, "to the child form is much 
more independent of spatial position 
that it is to adults.” To support this 
contention Itoffka cites the ability of 
children to recognize pictures even 
though the pictures are turned at 
angles varying from ninety to one 
hundred eighty degrees. In adults 
however, the recognition is dependent 
upon the absolute orientation of the 
figure. To the adult, "right, left, 
above and below become character¬ 
istic properties of the different mem¬ 
bers of configuration and consequently 
of the total form.” As KolTka sug¬ 
gested children's perception of sense of 
position would be of sufficient sig¬ 
nificance to justify painstaking 
investigation. 

Baldwin and Steelier (2) in their ex¬ 
planation of the adaptation board 
used in experimentation with young 
children state that the ability of an 
individual to adapt himself to a 
changed situation is known to corre¬ 
late highly with intelligence. In tests 
using fcho adaptation board, the degree 
of success attained by the child de¬ 
pends to a great extent upon attention 
and observation of the experimenter's 
movements and ability to remember 
them. The most important factor 
in tho whole test is the ability to 
visualize a now position of the board in 
relation to the old. In reference to 
adaptation of the body to a new 


position, Janet makes this statement— 
"the reversal of position in visualizing 
of situation could account for the 
certain illusions of orientation ” 
Trowbridge (14) has formulated two 
methods of orientation which he calls 
ego-centric orientation and domi-cen- 
tric orientation. The ego-centric is 
that method which is generally used 
by civilized man. In this there is an 
intersection of lines at the ego going 
out to the cardinal points of direction. 
That is, a man's own body is his 
center for all space. The domi-centric 
is a method used by birds, mammals, 
fish, and even young children whereby 
orientation is established with 
reference to some external object 
which is usually the "home.” How 
ever, the orientation system which 
man uses is very complex and is 
probably a combination of both of 
these two methods. The conscious¬ 
ness of "body sense position” has 
arisen gradually to the final form 
found in adults. Yet it should not 
be considered an innate faculty but 
one that is furnished by the sum total 
of various senses. 

Trowbridge states that birds be¬ 
cause of the phenomena of lateral 
vision have an advantage over man 
in tho maintaining of bodily orienta¬ 
tion. The bird as it moves through 
unfamiliar space depends on the sub¬ 
conscious summing up of space rela¬ 
tions which are immediately about it. 
He says that the importance of lateral 
vision to near-by orientation has not 
heretofore been properly emphasized. 
Williams (17) in discussing Trow¬ 
bridge's article says: "Distance is 
judged by relative displacement. 
This should be considered in any 
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theory of orientation implying a sense 
of direction.” 

Closely related to these problems of 
spatial perception and bodily orienta¬ 
tion are the experiments which have 
been carried on with the purpose of 
studying the delayed reactions of 
animals and children, Hunter (5) 
states that the delayed reaction prob¬ 
lems can be solved in two ways: “By 
maintenance of bodily orientation in 
whole or in part during the interval of 
delay or by the chance recovery of the 
proper orientation just at the moment 
of release; or by some intraorganio 
factor (non-orientation) non-observ¬ 
able to the experimenter.” 

If the animal solves the problem by 
the first method he is responding in 
agreement to his bodily orientation 
but if he solves it by the second method 
it is not in agreement with orientation. 

In the experiments which Hunter 
carried out he kept a detailed record 
of the direction in which the animal in 
the problem box was orientated. The 
release box in which the animals were 
released was large enough so that the 
animals were free to take up any 
position and maintain a certain bodily 
orientation. Ho states that in no 
case where an animal depended upon 
use of orientation as a cue, did he begin 
the use of non-orientation factors for 
cue. Hunter’s experiments show the 
following results in regard to 
orientation: 

Hats in order to make the correct 
responses must maintain gross bodily 
orientation. If the bodily orientation 
is lost, any of the lighted boxes may 
be entered. Dogs follow the orienta¬ 
tion of the head making the correct 
responses regardless of which box is 


nearest. Racoons made two types of 
responses: (a) Several made correct 
reactions when bodily orientation was 
the cuo for the response; (b) Some 
other raccoons made correct response 
in which bodily position did not enter 
as a cue for the response. In these 
cases some intra-organic factor (non- 
oriontation) must have been respon¬ 
sible for the reaction, Children made 
correct response where bodily position 
was not kept constant during the in¬ 
terval of delay and therefore solved 
the problem by some other means 
which Hunter believes were of tin 
ideational nature. 

Although spatial perception has 
been treated in psychological dis¬ 
cussions since the beginning of psy¬ 
chology, not very much experimental 
work has been done in the field. 
Various theories have been advanced 
concerning the origin and growth of 
spatial perception. Child psychology 
serves as a logical basis for the begin¬ 
ning of the study of this complex func¬ 
tion. Little actual experimental work 
has been done in the field of child 
study in space perception. From 
those investigations which have been 
carried on the conclusions reached are 
that the young child early begins to 
form a conception of spatial relation¬ 
ships to the right and left, up and 
down, or backward and forward. 

Bodily orientation or sense of posi¬ 
tion is a factor which develops gradu¬ 
ally. It is influenced by many factors. 
The adult regards himself as eon tor of 
his own space and his regard of ex¬ 
ternal objects is always in relation to 
his own individual space, hi veil in 
the very young child there is a con¬ 
sciousness for sense of position. How- 
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ever, the child regards external ob¬ 
jects as a center of space. Delayed 
Reaction experiments have shown that 
rata, dogs, and some raccoons use 
bodily orientation as a cue to the 
reaction. Some raccoons and all chil¬ 
dren use some other factor which 


signed for this experiment (Diagram I) 
and to note any factors which seem to 
influence ability to make successful 
placements. The effects of orienta¬ 
tion was measured by changing the 
position of the easel in relation to the 
child. 



Diaquam I 


Hunter has named intra-organic (non- 
orient alio n) as a cue for the response. 

PROBLEM 

The purpose of this study was to 
determine the effect of bodily orienta¬ 
tion upon memory for spatial place¬ 
ments of wooden rings on an easel dc~ 


METHOD 

Positions of easels 

After a preliminary experiment with 
33 children, 9 positions of the easel 
were selected to be used in the study, 
In two of the positions only one easel 
was used; in all tho others two easels 
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were used, one for the child and one 
for the experimenter, The 9 positions 
arranged in the order of their seeming 
difficulty follow. In figures accom¬ 
panying list of positions: 1 indicates 
position of child as examiner places 
ring; 2 indicates position of child as 
ho places his ring. 

1. One easel 

I 2 " 

2. Two easels parallel to each other 

T 2 

3. Two easels at right angles re¬ 
quiring one quarter turn to the right 

|“ 

I 2 

4. Two easels at right angles re¬ 
quiring one quarter turn to left 



5, Two easels at right angles requir¬ 
ing three-quarter turn to left 

2 |_ 

1 

6, Two easels at right angles requir¬ 
ing three-quarter turn to right 

J* 

i 

7, Two easels one behind and a 
little to the right of other 

J2 

1 

S. Two easels facing each other^ 

T 

2 

9. One easel requiring movement 
to the opposite side of the easel 

2_ 

1 

The easel upon which the experi¬ 
menter placed her ring was kept in a 
constant position throughout the 


studyj while the easel upon which the 
child placed his ring was changed to 
form the various positions. The two 
exceptions are positions 1 and 9 in 
which the same easel was used by 
both the experimenter and the subject. 

Placement of rings on easels 
Diagram II gives the twenty place- 


meats used. 

They were as follows i 

order of 

arrangement on the chart: 

O 

o 

o 

0 

o 

o 

1 



0 


2 

0 

0 

0 

□ 

0 

0 

11 

15 


17 


13 

0 

0 - 

0 

0 

0 

0 



. 19 




0 

0 

0 

0 

0 

0 

7 


5 

0 


8 

0 

0 

0 

0 

0 

0 

12 



20 


14 

0 

0 

0 

0 

0 

0 



18 


10 


0 

0 

0 

0 

0 

0 

3 


10 



4 



Diagram II 




Four corner placements (1,2, 3, and 4). 
Two center placements (6 and G), 

Four middlo placements (7, 8, 9, and 10). 

a. Middlo of the right side. 

b, Middle of the left aide. 

o. Right center of the top side, 
d. Left center of the bottom side. 

Two placements on the left side (11 and 
12 ). 

a. Two places up from the middle. 

b. One place down from the middle. 

Two placements on the right Bide (13 

and 14). 

a. Two places up from the middle. 

b. Ono place down from the middle. 



132 


Emerson: Body Orientation and Memory 


Two placements diagonally from tlio 
corners (15 and 1G). 

a. XT^pcr left cornet dawu. 

1), Lower right corner up. 

Four placements oil center (17, 18, 1C, 
imrl 20). 

a. Two places up right. 

b. Two places down left. 

c. One place up left. 

d. One place down right. 

Subjeefs 

Thirty-two children attending the 
nursery school of the Institute of Child 
Welfare at the University of Minne¬ 
sota served ns subjects in this study. 
Not all children completed all nine 

TAI1LTS i 


Number of positions completed 


TOT AT. KVMttRll OF 

FOB IT 10 NS COMPLETED 

TOTAT* KUKMUt OF 
CUILbUBN 

u 

27 

8 

1 

1 

2 

4 

1 

3 

1 

Total number. 

32 


positions because of extended ab¬ 
sences due to illness or withdrawal 
from the nursery school, Table 1 
gives the number of children who com¬ 
pleted the series of positions, and table 
2 the number completing each position. 

The children ranged in age from 
two to five years and were divided 
into three age groups, 12 children 
from 2 years 3 months to 3 years 5 
months composed the three year 
group; 12 children from 3 years G 
months to 4 years 4 months composed 
the four year group; 8 children 4 
years 6 monthB to 4 years 11 months 
made up tlui five year group. 


LQ.'s for the entire group ranged 
from 82 to 168. 

Sex 

The group was divided into 18 girls 
and 14 boys. The experiment was 
planned to include an equal number 
of each sex, but because some children 
showed negativism they could not be 
used successfully. 

Interval between trials 

Children were tested on alternate 
days as consistently as attendance 

TABLE 2 


Number of children completing each position 


POSITION 

CltlLOIlEN 

I 

30 

II 

31 

III 

32 

IV 

28 

V 

20 

VI 

30 

VII 

31 

VIII I 

31 

IX 

30 

Total positions. 

272 


permitted until the nine positions 
were completed. All children finished 
the series within three weeks with the 
exception of three children who 
finished within four weeks. 

Time of day 

Of the total of 272 trials 233 were 
given in the morning between 9:00 and 
11:15; and 39 trials were given in the 
afternoon between 2:30 and 3 ;30. 

Elimination of practice effect 

(a) Position. In order to distribute 
the effect of practice equally upon all 
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nine positions, each position was given 
first to three or four children. Posi¬ 
tions I, II, VIII and IX were given to 
3 children first, and the remaining 
positions, III, IV, V, VI and VII were 
given to 4 children first. After the 
first definite position for each child, 
the remaining positions were given in 
chance order. 

(I b) Placement Since there was 
also a possibility that practice might 
influence the success of the correct 
placing of the ring on the easel, the 
twenty placements were not presented 
to the child in consecutive order. 
Twenty different arrangements of the 
twenty placements were made so 
that each of the twenty placements 
occurred in the first, second, third, 
fourth, fifth, .... twentieth place 
in the series of twenty arrangements. 
Because there were more than twenty 
children used in the study each of the 
first twelve arrangements were given 
to two children and the other eight 
arrangements to only one child, Tims 
the experimenter had a definite order 
of presenting the placements to each 
individual child. 

It was thought that the younger 
children might not cooperate if the 
placements which were given first 
were too difficult for them. Since 
the four corner placements were ex¬ 
pected to be least difficult the arrange¬ 
ments which began with these place¬ 
ments were assigned to these children. 

Testing room 

The study was carried on in which¬ 
ever research room was available at 
the time. All rooms are equally 
familiar to the children; thus the fact 


that the same room was not used all 
the time had no significant influence 
upon the response of the children. 

Interval between- Ike experimenter's and 
child 1 s placement 

The time elapsing between the ex 
perimenter’s placing of her ring on the 
ease] and the child's placing of his 
ring was never less than five seconds. 

PROCEDURE 

Situation 

The easels were always arranged in 
the proper position for the trial before 
the child was asked to come into the 
room. The child was invited to come 
and play a game with the experi¬ 
menter. In most cases one of the 
nursery school teachers told the child 
that Miss E. had asked him to play 
with her. 

Directions 

When the child came into the room 
for the first time the examiner said to 
him, "This is my little house (point¬ 
ing to experimenter’s easel). Now I 
am going to put my ring right here in 
my house and I want you to put your 
ring just like mine in your house.” 
If the child did not seem to understand 
after the first trial the directions were 
repeated. 

After the first time the child was 
told, “Today this is your house in 
this place, and I want you to put your 
ring just as I do in my house,” Since 
the child's attention was inclined to 
waver after each placement, the ex¬ 
aminer said, "Look whore I am going 
to put it this lime,” 
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Lenoih of time 

The time required for making 
twenty placements at cadi trial was 
approximately five minutes for each 
child. 

Incentives 

Since after a few trials the game it¬ 
self was no longer an incentive, though 
the children did not object to playing 
it, three kinds of incentives were used 
in consecutive order. First, the ex¬ 
perimenter drew a simple outline pic¬ 
ture of a house on a piece of paper 
which the child was allowed to keep. 
In order to keep interest nt its height 
and to avoid any effect of indifference, 
a drawing of a wooden ring on a simi¬ 
lar piece of paper was next U9ed. 
Before tho children became tired of 
this, the experimenter gave them cut¬ 
out paper rings of a different color 
each day. 

RESULTS 

The delayed reaction experiments 
which have been carried on with 
animals and children have shown that 
some animals and all children use some 
factor other than bodily orientation 
as a cue to the reaction. No one has 
actually attempted to determine the 
offcct of bodily orientation upon 
memory for position of objects. The 
ability to adapt to spatial relationships 
is present in some degree in young 
children, as may be judged from their 
early ability to adjust themselves to 
space. Whether this ability in young 
children is affected by change in bodily 
position, or whether it is a constant 
ability may be solved only by empiri¬ 
cal methods of study. There may be 
ago differences in the effect which 


a change in bodily position has upon 
memory; that is, older children be¬ 
cause of their greater experience or 
because of their actual age may bo 
more or less affected through the 
setting of habits of reaction than 
younger children. 

Effect of Change in Position 

By tabulating the number of correct 
placements for each of the nine bodily 
positions, the order of difficulty of 
these positions was determined. 


TABLE 3 

Relative difficulty of nine orientation 
positions 


roamoN 

total 

nuubkr 

connccT 

wean 

B.O* 

OtiEDlt OP 
DIFFI¬ 
CULTY 

I 

534 

17.82 

2.65 ' 

1 

II 

2 m 

0,45 

3.501 

3 

III 

165 

5.65 

2.823 

4 

IV 

135 

4.90 

2.501 

5 

V 

154 

5,43 

3.132 

6 

VI 

147 

4,04 

2.440 

7 

VII 

211 

6,86 

3.333 

2 

vin 

92 

3.71 

1,412 

8 

IX 

48 

1.81 

1.201 

0 


Position I, in which the child placed 
the ring upon the experimenter's easel 
after she had removed her ring, tvas 
found to have the largest number of 
correct placements. From this it 
may be judged to be the easiest 
position, since there were three times 
as many correct placements as in the 
position having the next highest num¬ 
ber of correct placements. Positions 
II and VII which are the two parallel 
positions, wero of approximately equal 
difficulty as judged by average number 
of correct placements. Positions III, 
IV, V and VI, the four right angle 
positions were also of approximately 
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equal difficulty, as evident from the 
similarity of average number of correct 
placements. Position VIII, in which 
the child's easel faces the examiner's, 
was slightly more difficult than the 
positions involving only a partial turn 
to the right or left. Position IX, 
which required the child to place his 
ring on the reverse side of the ex¬ 
aminer's easel, was the most difficult, 
the average number of correct place¬ 
ments being less than two. The 
standard deviations of all the positions 
show very nearly equal variability of 
the children in the nine orientation 
positions. 

These data seem to indicate that 
the more change in bodily position 
the child makes, the more difficult it is 
for him to put his ring in the proper 
place. Thus it may be inferred that 
bodily orientation has a distinct in¬ 
fluence upon memory for placement 
of rings upon the easels used in this 
experiment. 

In order to determine whether or 
not the test was of equal difficulty for 
all children the reliability of the diffi¬ 
culty of the nine orientation positions 
was found to be +.88, which is sig¬ 
nificantly high. This was computed 
by correlating the total number of 
correct placements for the odd num¬ 
bered children with those for the even 
numbered children on the nine orien¬ 
tation positions. There may be fac¬ 
tors other than a change in bodily 
position involved in this ability to 
remember ring placements. In other 
words, the influence of bodily posi¬ 
tion may be in part dependent upon 
chronological age, mental age, I.Q or 
ecx of the subjects. 


Chronological age 

The influence of chronological ago 
upon the effect of a change in bodily 
position is shown in Table 4 in which 
the subjects are grouped according 
to three ages, 3 years, 4 years, and 5 
years. 

There is n general increase in tho 
average number of total correct place¬ 
ments from age group to age group. 
There is not, however, an equal in¬ 
crease between the 3 and 4 year olds 
and the 4 and 5 year olds, indicating 
possibly that the ability to make 
proper placements develops early and 
rapidly and does not show a constant 
increase. This seems to follow the 
general curve for mental growth 
which is characterized by negative 
acceleration. With more cases a con¬ 
clusion could bo made regarding that 
part of the developmental curve 
which falls between the ages of 21 
and 59 months. 

There is no consistent nor equal gain 
on the nine individual positions among 
the three age groups. However, there 
arc no losses in total number of correct 
placements between age group I and 
II, while there arc losses rather than 
gains for three of the nine positions 
between age gruiips II and III. Also, 
the gains are greater on the average 
between groups I and II, indicating 
that the large differences found be¬ 
tween the average gains in total num¬ 
ber of correct placements helicon 
groups I and II and groups II and 
III arc not a matter of one or two 
positions only, bill seem to be dis¬ 
tributed quite equally over tho nine 
positions. This suggests that the 
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function involved is unitary; the nine of the child; but there also seems to bo 
positions merely representing different an indication that there are other 
levels of difficulty along a given curve, factors which influence this ability. 


T<\DLE 4 

Distribution of correct placements according to chronological age 


Adi) emoup | 

NUMBER 

OP 

CHILD- 

HEN 

total 

NUMBER 

correct 

MEAN 

NUMBER 

CORRECT 

RANGE 

total 

NUMBER 

CORRECT 

INCREASE AVERAGE NUMBER 
CORRECT 

I. 3 years (27-31 months). 

12 

525 

43.75 

24-68 


II, 4 years (42-52 mouths). 

12 

672 

50.00 

39-82 

Group I to 11, 12.25 
Group II to III, 3.24 

III. 5 years (54-59 months). 

8 

474 | 

59,24 

64-98 


TABUS b 


Distribution of correct placements according to position, and chronological age 


POSITION 

I 

3 yearb 

11 

4 years 

III 

5 YEARS 

AVERAOB GAIN IN NUMBER 
CORRECT 


Mean num¬ 
ber corrcat 

9.D. 

Monti num¬ 
ber aorroot 

S.D. 


8.D. 


Group 

II to in 

I 

15,06 

2,01 

17.10 

2.08 

17.37 

2.08 

1 

-hi,60 

+ .21 

11 

6.00 

2.08 

7.83 

3.13 

7.S7 

3.14 

+2.83 

+ .04 

III 

3.00 

3,12 

6.33 

2.00 

0.87 

2.28 

+2.33 

+ 1.64 

IV 

3.00 

2.09 

5.10 

3.12 

4.75 

2.94 

+2.16 

— .41 

Y 

3.01 

2.07 

4.06 

1.84 1 

6.38 

2.19 1 

+0.75 

+1.72 

YI 

3.GC 

1.83 

5.00 

2.80 

4.63 

2.90 

+2.00 

-1.03 

VII 

6.08 

3.16 

0.50 

2.43 

7.38 

3.04 

+1.42 

+ .88 

VIII 

3.00 

1.67 

3.08 

1.33 

2.87 

1.80 

+0.08 

-0,21 

IX 

1.41 

1.20 

1.50 

1.42 

1.75 

1.00 

+0.00 

+0.25 


The correlation between chronologi¬ 
cal age and the total number of correct 
placements for the nine orientation 
positions is .77 ± ,05 as computed by 
the Spearman rank order method. 
There is, evidently, some relationship 
between the ability to make proper 
placements and the chronological age 


Mental age 

The correlation between mental ago 
and number of correct placements is 
.758 zb .05, This indicates approxi¬ 
mately a relationship equal to that 
found between chronological age and 
number of correct placements. 
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Specific ability 

Since chronological age, mental age, 
and I. Q. seem not to be wholly re¬ 
sponsible for the ability to make cor¬ 
rect placements, there is indication of 
specific ability to remember the rela¬ 
tionship of the ring to the easel. By 
correlating the total number of correct 
placements on all positions for the 
even numbered placements with the 
total number of correct placements on 


Sex 

Whether there is a significant differ¬ 
ence between boys and girls in this 
study is shown by the average num¬ 
ber of correct placements for each sex. 

Boys Girl* 

Moan number correct...SO.00 52.40 

S.D.10.53 14.66 

No significant sex difference is found, 
except that girls seem to be more 


table o 


Classificatioji of errors 


POSITION 

SYMMETRIC A. 1/ ERRORS 

ERRORS IN ROW 

ERRORS IN COLUMN 

KANDDV 

TOTAL 

night 

Loft 

Up 

Down 

Up 

Down 

Ilight 

Left 

EmiOJlB 

turnons 

I 


6 



8 

9 

78 

15 

G 

lie 

II 

62 

77 



28 

27 

98 

mm 

■9 

428 

III 

72 

70 



25 

24 

12G 

KH 

HI 

434 

IV 


73 




23 

145 

124 

HI 

422 

V 

80 

67 



28 

39 

152 


HI 


VI 


81 



28 

22 

89 

144 

HI 


VII 

47 

85 




42 

09 

132 

126 


VIII 

113 

114 



24 

10 

172 

131 

142 

485 

IX 


110 



15 

20 

194 

108 

154 

551 

Total.., 


mm 

■ 


190 

222 




3,703 

Mean... 

74.0 

75.6 



22.1 

24.0 

113.5 

122.5 

115.4 

411 


all positions for the odd numbered 
placements, the reliability of the 
problem as a measure of the particu¬ 
lar ability involved for the various 
children is found to be .96. This 
seems to indicate, as suggested above, 
that there is a special ability in the 
young children used in this study, 
since the discrepancy between the 
reliability of the test as a measure of 
the orientation ability of the children 
and the correlation with either chrono¬ 
logical age or mental age is greater 
than would bo expected by chance. 


variable than boys. This difference 
too is within the limits of chance. 

Classification of Knars 

Errors were classified into six groups 
as follows: 

1. Symmetrical Errors—(i.c. rever¬ 
sal of placement, right and left—up 
and down). 

2. Errors in Row—Number of 
places up (column correct). 

3. Errors in How—Number of 
places down (column correct). 
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4. Errors in Column—Number of 
places to right (row correct). 

5. Errors in Column—Number of 
places to left (row correct). 

6. Random Errors—Error in both 
row and column and non symmetrical. 

Little difference is observed between 
the tendency to reverse a right posi¬ 
tion and the tendency to reverse a 
left position ns is evident by the slight 
difference in averages, 74.0 and 75.6. 
It is interesting to note that there 
were no symmetrical errors up or 
down, which indicates that the young 
child distinguishes between up and 
down more successfully than between 
right and left. This is also indicated 
by the difference when the average 
number of errors in row are compared 
with the average number of errors in 
column. An average of 46.8 errors 
were made up and down, while an 
average of 236.00 errors to the right or 
left were made. The average number 
of errors up almost equals the average 
number of errors clown; the difference 
is probably clue to chance. The 
difference in the average number of 
errors to the right or left is dso prob¬ 
ably due to chance, since the actual 
difference is only 9 points for 1000 
errors, while the actual difference 
between errors up and down is 2.5 
points for two hundred errors. Ob¬ 
viously the relation is practically the 
same in the two cases. 

The reliability of the difficulty of 
the twenty placements on the easel 
(sum of all the nine orientation posi¬ 
tions) as determined by correlating 
the number of correct placements for 
uud numbered children with the num¬ 
ber of correct placements for even 
numbered children, is .936, which 


indicates that the placements show a 
reliable difference in difficulty for all 
the children in this study. 

Difficulty of placements 

Table 7 presents the number of 
times each of the twenty placements 
was made correctly. The twenty 
placements were divided into four 
separate categories: 1, The four cor- 

TABLE 7 


Difficulty of twenty placements 


placement 

Nuwimn 

TOTAL NUM¬ 
BER CORRECT 

PERCENTAOn 

correct 

OllDER OF 
DrFFItULTY 

1 

118 

43.30 

19.5 

2 

118 

43.3 

195 

3 

110 

40,4 

17 

4 

111 

40.7 

18 

6 

04 

23.5 

6.5 

0 

54 

19.8 

3 

7 

1 58 

21.3 

! 4 

8 

66 

24.2 

1 0 

9 

94 

34.5 

13,5 

10 

101 

37.1 

16 

11 

05 

34.9 

15 

12 

78 

28.6 

11.6 

13 

94 

34.5 

13.5 

14 

03 

23.1 i 

5 

15 

04 

23.5 

0.6 

16 

53 

19.4 

2 

17 

78 

28.6 

11.6 

18 

70 

25.6 

9 

10 

51 

18.7 

1 

20 

05 

23.7 

8 


ner placements (Placements 1, 2, 3, 
and 4); 2. The six marginal side place¬ 
ments other than the corners (Place¬ 
ments 7,8,11,12, 13 and 14); 3. The 
two marginal top-bottom placements 
other than the corners (Placements 9 
and 10); 4. The eight inside placements 
(Placements 5, 6, 15, 16, 17, 18, 19 
and 20). Table 8 shows the per¬ 
centage of correct placements and the 
standard error for each of the four 
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categories. This table indicates that 
the four corner placements had the 
highest percentage of correct place¬ 
ments with a small standard error. 
The marginal placements were next 
in difficulty, the top-bottom place¬ 
ments, having a larger standard error, 
indicate a greater variability. The 
inside placements were decidedly the 
most difficult the standard error ehow- 


TADLE 8 

Percentage of correct ‘placements fn four 
categories 


CATEGORIES OP POSITION* 

PERCENT" 

AOS 

CORRECT 

ap 

I. Four cornor. 

II. Marginal side 
(Other than 

.420 

.016 

corner). 

III. Marginal top-bot¬ 
tom (other than 

.378 

.013 

corners). 

.368 

.021 

IV. Central. 

.210 

.009 


TABLE 2 

Relation between the actual differences and 
the standard error of the difference in per¬ 
centages of correct placements in four 
categories 


CATEGORIES 

1 

2 

1 

s 

2 

2.1 



3 

2.37 

.70 


4 

17.5 

9.30 

5.20 


ing a small variability for the children 
of the study. 

In order to determine if the differ¬ 
ence between the percentages of cor¬ 
rect placements was significant the 
standard error of the difference of the 
percentage of correct placements of 
the four categories was calculated and 
the actual difference in percentage was 
divided by the standard error of the 


difference. Table 9 indicates that 
there is a significant difference between 
each of the four categories of place¬ 
ments; they were not, therefore, of 
equal difficulty. The difference be¬ 
tween the corner placements and the 
marginal side placements is twice 
(2,1) Its standard error which indi¬ 
cates a significant difference in diffi¬ 
culty of these two types of placements, 
Marginal side placements and mar¬ 
ginal top-bottom placements were of 
approximately equal difficulty, tho 
difference of percentage of correct 
placements being only .70 that of the 
standard error of tho difference, The 
difference between the corner place¬ 
ments and the inside placements has 
a highly significant ratio (17.5). 
There is also a significant difference 
between marginal side and central 
placements and between marginal 
top-bottom and central placements as 
shown by the ratios 9.30 and 5.29 re¬ 
spectively. Thus it can be said that 
the four corner placements were the 
easiest; the marginal-side placements 
ranked next in difficulty, with tho 
marginal top-bottom placements show¬ 
ing almost equal difficulty, and the 
inside positions being the most 
difficult. 

Tho data of this study may be inter¬ 
preted in the light of some of the 
theoretical conclusions which have 
been advanced in regard to spatial 
relationships and change in bodily 
position. According to Stern (11) 
the child of one year can distinguish 
“far” and “near/' “above" and “be¬ 
low,“ “right" and “left.” The data 
of this study show that all the children 
UBed in the study had some grasp of 
spatial relationships since no child 
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failed any single placement in all nine 
positions. Even in the youngest child 
some ability to grasp spatial relation¬ 
ships was already present. Stem (II) 
also points out that the child’s mas¬ 
tery of space is not perfect in these 
early years and that there are many 
misconceptions of spatial relations, 
Data of the study confirm this by the 
various types of errors which were 
made. That this spatial conception 
develops with age is indicated by the 
increase in the total number of correct 
placements for each of tho three age 
groups of the study, 

Koffka (7) also asserts that tho 
ability to adjust to spatial relation¬ 
ships is early evident in young chil¬ 
dren. He believes that adjustment, 
however, is a process of maturation. 
Since there is an increase in the total 
number of correct placements with 
increase in age it suggests that this 
may be a process of maturation. 

Stern (11) presents the idea that 
the tactual-motor action may be an 
aid In the child's conception of spatial 
relations, In this study the child not 
only was able to see the easel with the 
ring in tho proper place but also he 
was required to duplicate the con¬ 
figuration (to use Koffka's term) which 
he saw. This motor association with 
tho visual perception nmy have helped 
to increase Ins ability to make a 
correct placement of the riug, 

Results of tho study are in close 
agreement to those found by Meyer 
in the experiment previously men¬ 
tioned, In this study there was also 
a tendency toward error; the errors 
which were recorded were especially 
those of reversal of right and left side 
(symmetrical errors) and error in 


which the ring was placed in a position 
neighboring to the original, 

Stern (11) in his discussion dealing 
with the child's sense of position says 
that in human beings the individuals 
own body is his center of space; thus 
one's conception of right, left, up, and 
down arc in relation to one's own 
body, Trowbridge, however, states 
that young children do not use their 
own body as a center of space but tlmt 
they use some external object ns a 
point of reference, The data of this 
study seem to be in agreement with 
Trowbridge. In Positions I, VII and 
II whore the child was not required 
to make any bodily turn there was a 
greater number of correct placements 
which may mean that the point of 
reference' was consist ant for these 
positions, In Positions VIII and IX 
where the child was required to make 
a complete turn of body in order to 
place the ring correctly we find a 
tendency for a much greater number 
of symmetrical errors. This may 
indicate that some external factor was 
used as an orientation cuo for the 
correct placing of the ring. Thus 
when there was a complete turn of the 
body the reversal of right and left 
was the most frequent error. Piero 
then is the tendency to put tho ring 
on the same side of the easel as that 
on which tho experimenter had her 
ring; thus the child was not able to 
make the distinction between right 
and left. The corner and marginal 
placements were decidedly easier than 
the inside placements. This may in¬ 
dicate that the children of this study 
used some external object as a point of 
reference rather than their own bodies. 

Results of tho Btudy confirm the 
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statements which have been made in 
regard to the fact that young children 
distinguish between up and down 
earlier than between light and left. 
The classification of errors shows 
there are more errors made to the light 
and left than up and down. This 
fact may also be indicative of an 
external point as center of space 
which in this case might possibly be 
the floor. 

That there is an ability for young 
children to adjust themselves to spa¬ 
tial relations is evident from the data 
of the study. That this ability is 
affected by change in bodily position 
is shown in data indicating that more 
correct placements were made in those 
positions where the child was not re¬ 
quired to make any bodily turn. 
Those positions necessitating a turn 
of 360 degrees were the most difficult, 
while those requiring only a partial 
turning were between the extremes in 
difficulty. It would seem from this 
that the amount of turning affected 
the correct placement of the rings. 
Data seem to indicate by the number 
of errors made to the right and left 
that the child uses some point of 
reference external to his own body as 
a center of space. The fact that there 
are more errors made to the right and 
left in comparison to errors made up 
and down confirms the frequently 
made statements that the young child 
distinguishes between up and down 
earlier than between right and left. 

SUMMARY 

The purpose of this study was to 
determine the effect of bodily orienta¬ 
tion upon memory for spatial place¬ 
ments of wooden rings on an easel 
designed for this experiment, and to 


note any factors which seem to influ¬ 
ence ability to make successful place¬ 
ments. 

Positions 

The two most difficult positions 
were those which necessitated a com¬ 
plete turn of 360 degrees on the child's 
part; they were the situation in which 
the reverse side of the easel was used, 
and that in which the two easels faced 
each other. The easiest positions were 
those which required no turning of the 
child's body in order for correct place¬ 
ments to be made. The positions 
between the extremes in difficulty 
were those requiring the child to make 
a turn, of 90 or 180 degrees. The re¬ 
liability of the difficulty of the nine 
positions for the 32 subjects was .88. 

There was a general increase with 
age in the total number of correct 
placements for the nine positions, 
although the increase was not equal 
or consistent between the age groups 
used in this study. The correlation 
between chronological age and the 
total number of correct placements is 
.77 rfc .05. 

Since a reliability coefficient of .HG 
wasfound for the problem as n measure 
of the particular ability involved there 
may be an Indication that bodily 
orientation is a special ability in the 
children used in thiR study. The 
correlation between mental age and 
the total number of correct placements 
is .758 d= .05. 

There were no significant sex dif¬ 
ferences found in the study. 

Placements 

Little difference in symmetrical 
errors to the right, or to the left were 
evident; no symmetrical errors up and 
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down were made. There was a greater 
tendency to make errors to the right 
anti left than to make errors up and 
down. A reliability of .936 was found 
for the difficulty of the twenty place¬ 
ments on the easel in the nine posi¬ 
tions. The four corner placements 
were found to be the easiest and the 
marginal placements were next in 
difficulty, although the difference be¬ 
tween the two were within the limits 
of chance. The inside placements 
were found to be decidedly the most 
difficult for the children of this study. 


Conclusion 

The data in this study indicates 
that change in bodily position does 
affect the memory for position of ob¬ 
jects, This was shown by the decrease 
in the number of correct placements 
made in those positions which required 
cither a partial or a complete turn of 
the body. The evidence is that the 
greater the amount of bodily change 
the fewer the number of correct 
placements. 


REFERENCES 


(1) Baldwin, J, M.: Dictionary of phi¬ 

losophy and psychology, New York: 
MacMillan Company, 1002, Two 
Volumes. 

(2) Baldwin, Bird T. and Stechbh, 

Lohlbj L: Psychology of preschool 
child. New York: Appleton & 
Company, 1025. 

(3) Court > Sophie R. A.: Numbers, time 

and spflco in first five years of child's 
life. Pedagogical Seminary, 1920, 
27, 71-85. 

(4) Hunter, Walter S,: General psy¬ 

chology, Chicago: University of 
Chiango Press, 1023. 

(5) Hunter, Walter S.: Delayed reac¬ 

tions in animals and children, Be¬ 
havior Monographs, 1013, 2, 1-86. 
(ft) Hunter, Walter S.: Delayed reac¬ 
tions in a child. Psychological Re¬ 
view, 1017, 24, 74-87. 

(7) Kofpka, Kurt: Growth of the mind. 

London: Ilarcourt Brace & Co,, 
1026, 

(8) Lasulby, If. S. and McCarthy, 

Dorothea A.: Survival of maze 
habit after cerebral injuries. Jour¬ 
nal of Comparative Psychology, 
1920, 0, 423-436. 

(9) Peterson, Joseph: Illusions of direc¬ 

tion of orientation. Journal of Phi¬ 
losophy, Psychology and Scientific 
Methods, 101ft, 13,225-236, 


(10) PiLlysbury, W. E.: Fundamentals 

of psychology. Revised Edition. 
Now York: MacMillan. Company, 
1022. 

(11) Stjuin, William: Psychology of early 

childhood. New York: Henry Holt 
and Company, 1024. 

(12) Swindle, P. F Time, perception 

and rhythm. Psychological Bulle¬ 
tin, 1920, 37, 244 250, 

{13) Ti-rcnENER, E. B,: A text-book of 
psychology. New York: MacMil¬ 
lan Company, 1021. 

(14) Trowbridge, C. C.‘. Importance of 

lateral vision in its relation to orien¬ 
tation. Science, 1027, 44, 471-474. 

(15) Watson, John B.; An introduction 

to comparative psychology. Now 
York: Henry Holt & Company, 1914. 
(10) Williams, Mabel G.: Visual space. 
Psychological Bulletin, 1920, 17, 
241-243. 

(17) Williams, Mabel C>; Visual space. 

Psychological Bulletin, 1917, 14, 
322-323. 

(18) Woodworth, Robert S,: A study of 

mental life. New York: Henry Holt 
<fc Company, 1921. 

(19) Wundt, William: Outlines of Psy¬ 

chology. Leipzig. Wilhelm Engcl- 
man, 1002, 



A vSlide Rule for Calculating Ages 1 

Junk F. Constantine 


R ARELY is a research problem 
completed in the field of child 
development and education 
without harking back to the arith¬ 
metic processes for changing years 
to months and months to days in 
which wc were drilled so assiduously 
in tho sixth grade. In fact, prac¬ 
tically every field of research today 
lakes into account tho span of time 
as an important factor, whether it 
he for humans, animals, or inanimate 
objects. 

The two main ago problems which 
face tho worker in child development 
are: (1) Iiow old were these children 
on a certain date? (2) How old was 
this child on various dates? The slide 
rule to be discussed w'ns constructed 
to solve either of these two problems 
with a minimum amount of time and 
error. Further research has shown 
that it can handle adequately many 
more. 

Since the research worker generally 
uses n thirty day month, it is possible 
to use equal divisions on all the scales. 
In order to simplify the matter further, 
ft table of yearly increments was de¬ 
vised. Table 1 is a section of this 
table, At first glance there is a con¬ 
sistent error of one year in this table. 
This was done purposely as the prob- 

1 From tho Iowa Child Welfare Research 
Station, State University of Iowa, Iowa 
City, Iowa. 


lem was then simplified into one of 
always adding the increment ns shown 
on the instrument to the yearly incre¬ 
ment. That is, two persons born on 
June 3, 1909, and December 4, 1909, 
respectively, would have on September 
22, 1930, an age of twenty plus the 
amount on the scale. The increment 


TAIILB 1 

Yearly increments 
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0 

7 

8 

0 

10 

1924 

4 

6 
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1 
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added for the former would be 1 year, 
3 months, 19 days; for the latter 9 
months, 18 days. If actual year ages 
were taken the latter would have been 
21 years (thirty minus nine) less 2 
months, 12 days. However, it is 
generally accepted that consistent 
repetition of an net produces a mental 
set which is more conducive to accu¬ 
racy and speed than the shifting hack 
and forth between two activities. 
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Hoddc, it is better to add consistently 
since addition is tho fundamental 
arithmetic process. 

The calculator is made on tho order 
of a very simple slide rule with four 
scales, two of which are on a center 
slide. Id attacking a specific problem 


A child born on April 1, 1922, is 7 
(1930 minus 1922 minus 1) 3'ears plus 
1 year, 7 months, 15 days of age. To 
obtain tho increment 1-7-15 look on 
Scale B above 4-1 (April 1) on Scale 
A. Tho point is midway between 1-7 
and 1-8 or 1-7-15. A child bom on 
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Fig. 1 




Fio, 2 


Fig. 4 



Fig. 3 

only two of tho four scales are used at March 23, 1900, is 23 (1930 minus 
a time. Thus if one measures forty 1006 minus 1) years plus 1 year, 7 
children on November 15, 1930, and months, 22 days. And so on for all 
wishes to record their ages, place an children born before November 15, 
end point of the sliding scale above For those born after November 15, set 
11-15 on Scale A (fig, 1). This is all the other end point of the slide above 
the setting the instrument requires, 11-15 (fig, 2) and proceed in a Ukc 
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manner using the increment from 
Scale C, A birth date of December 8, 
1015, gives an age of 14 years plus 11 
months, 7 days. If ages are desired 
only to the nearest month, one can tell 
at a glance on which side of the half 
mark the age will fail since 6 months, 
15 clays is 6 months, while 6 months, 
10 days is 7 months. 

Our second important problem is to 
ascertain the ago of a given child on 
any day or days, or to discover when a 
child will have a required age. This 
might well come up in a study involv¬ 
ing repeated measurements. 

Take a child who was born on March 
8, 1916. Set an end point of the slid¬ 
ing scale below 3-8 on Scale D (fig, 3). 
The child's age on June 1, 1920, as 
read from Scale B is 3 (1920 minus 
1916 minus 1) plus 1-3 equals 4 years, 

3 months; on November 15, 1926, 9 
(1926 minus 1916 minus 1) plus 1 
year, 8 months equals 13 years, 8 
months respectively. The child's age 
on January 15, 1918, and February 6, 
1930, will be found by setting the 
other end point under 3-8 (fig. 4) and 
taking the increment from Scale C. 
The ages would be 1 plus 10 months or 
1 year, 10 months, and 13 pluB 11 
months equals 13 years, 11 months 
respectively. 

One might well ask if this is an im¬ 
provement over other methods of cal¬ 
culating ages. To date, the writer 
knows of only two other ways, 2 the 
arithmetic process and the Engle- 
hardt-WMte Age Calculator. The 

J Since this study wns conducted the 
writer has found another age calculator, the 
Young Age Calculator, which calculates 
ages to the full month rather than to the 
nearest month. 


Englehardt-Whitc Ago Calculator is 
built to give ages to the nearest first of 
any month or as of September 1 or 
March 1. There are two sectors on a 
revolving scale, one for finding age aa 
of September or M&tcK first and the 
correction to the month sector. Nu¬ 
merous teats have been conducted to 
discover their relative merits, from tho 
standpoint of speed and accuracy. 
The subjects consisted of two staff 
members of professorial rank, two re¬ 
search assistants, one each from child 
development and psychology of music, 


TABLE 2 

Comparison of the elide rufc arithmetic and 
Englehardt-Whitc calculator methods 



two clerical assistants, and the author. 
With the exception of D, all the sub¬ 
jects were limed on the use of the slide 
rule ten or fifteen minutes after they 
had seen it for the first time. 

Distribution of time required and 
errors made by each of seven subjects 
in computing forty ages by the meth¬ 
ods listed is given in table 2 V 

The test consisted of ft list of forly 
birth dates for which the age was to he 
computed for a given dale, June lf>, 
1930. The birth dates were taken nt 
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random from record cards, June 15 
was chosen since there would then be 
even chances of having to borrow 
months or days in using arithmetic. 

The two teats of the Englehardt- 
White Age Calculator were made by 
persons who had used it a great deal 
and were familiar with its limitations, 
Even with the utmost care, however, 
it seems almost impossible to compute 
the ages accurately to a month. 

A glance at the table will show that 
in over one-hn]f of the cases the time 
was out and the errors reduced when 
using the slide rule. The consensus 
of opinion of the last three subjects 
was that a little more practice in read¬ 


ing the scale would be a great help 
since they had never before come in 
contact with any type of slide rule. 
As it was, half of the errors in using 
the slide rule were made in obtaining 
the yearly increment incorrectly. 

Even if there had not been a notice- 
ablo increase in speed and accuracy 
between using the slide rule and arith¬ 
metic In this short experiment, there 
would still be the question of efficiency 
over a protracted period of calculating. 
There is reason to assume that the 
fatigue point would bo reached much 
later when using this device, just os 
in using other mechanical computing 
devices, 



Some Conditions in the Dentition of 
Preschool Children 

S. Idell Pyle and Charles L, Drain 


D URING the last four years 
dental examinations have 
been mado annually of those 
children who have attended the pre¬ 
school laboratories of the Iowa Child 
Welfare Research Station. The exam¬ 
ination included a notation of the 
number of teeth erupted and shed, in¬ 
spection for cavities, fissures and ab¬ 
normalities of the teeth, and an esti¬ 
mation o{ the general condition of the 
mouth. These data have been sum¬ 
marized to demonstrate the condition 
of the first dentition of the preschool 
child, and present another phaso of 
the development to supplement that 
phase as previously described by their 
physical measurements (1). 

One hundred and eighty-four hoys 
and 189 girls were examined. The 
children came from homes where in¬ 
formation and resources for proper 
health and dental instruction were 
easily available. They ranged in age 
from. 18 months to 77 months inclusive. 
They were divided into age groups, the 
two-year age group consisting of those 
children between one year, six months, 
and zero days and two years, five 
months, and twenty-nine days, By 
this division the greater number of 
the children were in the four- and fivc- 
yenr-oltl groups. 


The ago distribution of children 
having examinations was as follows: 
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ANALYSIS OP DATA 

Eruption and shedding of teeth 

At the outset examinations were 
made chiefly to advise the parents 
about the condition of the teeth 


TABLE 1 

Mean number of teeth erupted at two and three 
1 /eoTB of nge 
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1.08 
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3 

10.50 

0,89 
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already erupted. Hence, while the 
number of teeth erupted was recorded, 
no emphasis was placed upon the order 
of eruption. As the work progressed 


117 
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this item was included, but not enough 
information has been collected to date 
to include it in this discussion. 

All children in the four-, five-, and 
six-year groups had their first denti¬ 
tion, It is interesting to note that 
only 2 boys and 4 girls had shed any 
teeth by 6 years and 6 months of age. 
Seven boys and 7 girls had two or more 
of the first, permanent molars erupted. 


considered significant. The ratio was 
0,38 for the two-year-old children, 
and showed that there was not a 
significant sex difference between the 
boys and girls in the age at which 
their teeth were erupted, Of the 
boys, 22.7 per cent had 20 teeth 
erupted, but only one girl had the first 
full denture. The difference between 
the three-ycar-old boys and girls 


TABLE 2 

Mean, standard deviation, arid probable error of themean of Ike number of cavities per child and 


the number of leclk affecled } and the percentage of each age group having defective teeth 


AGE 

cavities p m child 

Nunn bh op TKEm affected 

DEFECTIVE 

teeth 

Mean 

S.D, 

p.e. m 

Moan 

S.D. 

p.e. m 

Boys 

year a 







per cent 

2 

1,09 

2.73 

0.38 

0.73 

2.04 

0,29 

18.2 
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2.31 
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0.73 

1.79 

0.21 
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Girls 
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0.00 

0.00 
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i.aa 

4.14 
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71.4 


The earliest ago at which their erup¬ 
tion was noted was at 61 months. 

Table 1 shows the mean number of 
teeth present at two and three years 
of ago. 

Ratios were computed to determine 
whether a sex difference in time of 
eruption existed. This ratio was calcu¬ 
lated by dividing the difference be¬ 
tween the mean number of teeth 
erupted by the probable error of the 
difference, A ratio of 3.0 or more was 


was not significant, doubtless duo in 
part to the fact that 82.2 per cent 
of the boys and 92.9 per cent of the 
girls had 20 teeth erupted. The young¬ 
est boy with a full complement was 
27 months old and the youngest girl 29 
months old. The oldest boy who had 
less than twenty teeth was 35 monthB 
old and the oldest girl 37 months old. 
The average age for the 23 boys having 
less than twenty teeth erupted was 
27,78 i 0,G3 with a standard deviation 
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of 4,47 months and for the 27 girls 
27.56 =b 0.69 with a standard deviation 
of 5.29 months. This difference in the 
age was not significant. 

Supernumerary teeth 

Supernumerary teeth were rarely 
found. Two boys each had an extra 
lateral meteor, No other anomalies in 
number of teeth wore noted for the 
entire group. 

Prevalence of cavities 

In calculating the number of cavi¬ 
ties the total number was considered 
as well as the number of teeth affected, 
This seemed pertinent, since often a 
tooth would have a break in the enamel 
in various parts of it without having a 
continuous defect of the entire surface. 
If only the total number of cavities was 
noted a somewhat Bpurious idea of 
defects in teeth could be deduced. 
Table 2 is a summary of these data. 

The two- and three-year-old boys 
had a greater average number of teeth 
affected than did the girls, but in the 
three older age groups the reverse was 
true. At no age was the sex difference 
significant, The standard deviations 
wore largo. The percentage of chil- 
don in each group with no cavities 
indicated that the wide range was 
partly duo to the fact that 50 per cent 
of the two- and three-year-old children 
had no cavities and 40 per cent of the 
four- and five-year-old children had 
none. 

Sea; differences in numbers of cavities 

The four- and five-year-old groups 
of each sex were then considered to¬ 
gether to sec whether any consistent 
sax difference in number of cavities 
existed. One hundred and nine boys 


and 107 girls were compared. The 
boys bad an average of 4.14 ± 0.39 
cavities with a standard deviation of 
5,95 cavities and the girls 4.04 ± 0.37 
cavities with a standard deviation of 
5,65 cavities. These figures are a 
rather interesting comment on the very 
bad dental condition found for some 
of these children since 41,3 per cent 
of the boys had no cavities and 4.0,2 per 
cent of the girls had none, The ratio 


table 3 

Percentage of total cavities located in each 
surface in each age group 
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of the difference between the means 
to the probable error of the difference 
again showed no significant sex 
difference. 

Location of cavities 

The location of cavities was next 
considered. The total number el 
cavities in each of the five surfaces of 
the tooth were averaged to see which 
surface was the most frequent sib 1 of 
decay. Tor this summary Uie incisive 
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surface of the incisors and cuspids were 
called occlusal, and their labial surfaces 
were designated as buccal. The results 
are given in table 3. 


cavities to distal and mesial was 
slightly greater for girls than for boys. 
The boys had more cavities in the buc¬ 
cal surface than did the girls. 


TADLE A 

Mean per cent of cavities according to teeth in each age group 
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Cavities wore found most frequently 
in the occlusal surface, and next most 
frequently in the mesial and distal 
surfaces. The proportion of ocohisal 


The manner in which cavities were 
distributed in the teeth was investi¬ 
gated also. The molars were most 
often affected. In the small group of 
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two-year-old boys the upper central 
inoisors were decayed most frequently, 
but in no other group were these teeth, 
which usually erupt first, the most 
frequent sites for caries. Table 4 
shows their distribution. 

Low attached frenum 

A low attached frenum was not very 
prevalent. Cases were found scat¬ 
tered throughout all the age groups. 
This condition was present for 13,0 
per cent of the boys and 16.4 per cent 
of the girls. 

Fissures 

Of the boys, 6,5 per cent and of the 
girls, 7.9 per cent had fissured teeth. 
With one exception, the defect always 
occurred in the molars. 

Fillings 

It was interesting to note the reac¬ 
tion on the part of the parents as to 
defects in the dentition. Usually 
repair of defects was optional with 
them. They were always notified 
immediately regarding the condition 
of the teeth, and urged to visit their 
own dentist. During the third year 
of the survey, an investigation was 
carried out to determine the amount of 
actual repair and prophylactio work 
done, Seventy-seven out of a group 
of 80 children had received adequate 
dental attention. But when the re¬ 
sults from all four years are estimated 
together, less than one-fifth of the 
cavities were found filled when the 
dental examination was made. Of the 
cavities found 11.1 per cent of those 
of tlie girls were filled and 10.1 per 
cent of those of the boys. Fillings 


were noted in the molars a little moro 
frequently than in the other teeth. 

These results indicate to us two 
things, namely, the striking need for a 
program of dental health education 
whereby spontaneous parental interest 
in the condition of the child's decidu¬ 
ous teeth can bo stimulated, and 
second a need for intensive investiga¬ 
tion on the part of research workers 
into the specific effects of lack of repair 
and care of this denture on tho health 
of the child. 

Condition of the mouth of relation io 
cavities 

The general condition of the mouth 
was rated as follows: clean, fairly 
clean, unclean, very am clean. Con¬ 
sidering all the boys and girls together 
22.4 per cent were rated ns having 
clean mouths, 55.1 per cent as fairly 
clean, 21.1 per cent as unclean, and 1,3 
per cent as very unclean. These 
ratings were made according to tho 
presence of removable discoloration on 
tho teeth, the need for general prophy¬ 
laxis and tho evideneo of the kind of 
daily care and attention given to tho 
teeth and mouth, 

Finally, those children who had 
more than the average number of 
cavities were selected and their general 
mouth condition studied. This group¬ 
ing was made by adding to the mean 
number of cavities found for each age 
two probable errors of the mean, in 
order to give a broader interpretation 
than that given by the mean value 
alone, There were 39 girls and 40 
boys of whom 7.1 per cent had clean, 
47.1 per cent fairly clean, 41.1 per cent 
unclean, and 4.7 per cent very unclea 
mouths. 
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It is true that this estimation of 
mouth condition was based upon one 
examination. The evidence points to 
the need for better care of the mouth in 
young children, even if this analogy 
does not present a clearly defined 
relationship between occurrence of 
cavities and general condition of the 
mouth. 

SUMMARY 

Dental examinations were made of 
184 boys and 189 girls ranging in age 
from eighteen months to seventy- 
seven months who were in attendance 
at the preschool laboratories of the 
Iowa Child Welfare Research Station, 
The investigation revealed: 

1. That 40 per cent of the two- and 


three-year-old children were 27- 
months-old before the first dentition 
was completed, 

2, That there was no sex difference 
in tile number of cavities found, 

3, That cavities occurred most fre¬ 
quently in the occlusal surface of the 
tooth, and next most frequently in the 
mesial, 

4, Tlmt the molars had the greatest 
number of cavities and that the upper 
teeth were affected more frequently 
than the lower, 

5, That the relationship between 
general condition of the mouth and 
occurrence of cavities could not bo 
dearly demonstrated, 

6, That the need for dental health 
education particularly at this age is 
clearly indicated, 
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A Cold Light for Photographing Infant 
Reactions with the High-Speed 
Motion Picture Camera 1 

OjtVJH C. I [(WIN 


I N PROJECTING a scries of pho¬ 
tographic studies of the reactions 
of newborn infants with a high 
speed motion picture camera, some 
difficulties in securing adequate illu¬ 
mination were encountered. A special 
technique had to bn devised for this 
work, since the requirements for illu¬ 
mination are somewhat different from 
those ordinarily used. These require¬ 
ments arc: (1) sufficient intensity at 
high speeds of the camera to photo¬ 
graph very rapid infant movements, 
(2) absence of heat to avoid burning 
the skin of the infant, (3) elimination 
of rays injurious to the infants’ retinas, 
(4) constancy of illumination for ex¬ 
tended periods, (5) adaptability to the 
experimental situation (in this case to 
an experimental cabinet). 

After a series of trials it was found 
that incandescent lights using high 
wattage and a special surgical lamp 
failed to meet the requirements. The 
incandescent lights gave oft loo much 
heat at intensities needed for adequate 
illumination at the high camera speeds. 
The surgical lamp although it was 
equipped with a water coll to absorb 
heat, was too awktird to manipulate 

1 from the town Cliild Welfare Research 
Station, State University of hava, Iowa 
City, Iowa. 


in the cabinet in which the infants are 
photographed. 

A neon light was devised to meet 
the requirements of photographing 
the movements of newborn infants 
without injury. It consists of two 
neon grids 2 made of lend glass tubing, 
one of which furnishes the greater a- 
mount of illumination, and a second 
smaller grid which gives enough light 
to eliminate shadows enst by the first. 
The main grid is constructed of 16 feet 
of 10 mm. tubing bent into seven parnl- 
ell sections and is mounted on a mirror 
12 inches by 28 inches. It is sus¬ 
pended at a 15 degree angle by 
adjustable lcvei-s 15 inches above mul 
to the right of the infant, The second 
grid is made of 12 feet of 8 min. tubing 
bent into five parallel sections. It is 
mounted on a mirror 9 inches by 28 
inches and is suspended on the left 
side of tile infant. Both grids arc 
equipped with standard neon sign 
electrodes which are connected at 
opposite corners to the grid in order to 
avoid sparking. The tubes are filled 

s Tho fusibility <>f usin^ lliti noon ^rul 
for work with infants wan MiiRgMlnl by tho 
pbntngnqihii 1 list 1 of u neon time 
li^ht by Dr.IoH<‘])li H. Tillin, Di'piirtnimt 
of Psychology, tftalu biiivornily of Iowa, 
low a (Jity, lmviu 
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with a gas mixture commercially 
known as Airco B-10 to which mercury 
has been added. The gas pressure 
within the tubes in 10 mm. of mercury. 
The tubing is made of lead glass, a 
Corning Glass Company product 
known as Gl. The large grid is opera¬ 
ted by a 15,000 volt neon sign trans¬ 
former having a secondary current of 
30 millinmpcres. Tile smaller grid is 


film taken at these rates show the 
degree of clearness of each. The re¬ 
quirement of a hcntlcss light, so 
important in work with newborns, is 
successfully met by the B-10 mercury 
light. The glass is barely warm to the 
touch and at five inches no heat can be 
felt. The Airco B-10 mixture when 
used without the addition of mercury 
shows a spectrum in which the pre- 



I'le. 1. Showing Neon Liqht Giud (No. 3) Installed in ISxte hi mental Catunet 


operated by an 8,750 volt transformer 
giving a secondary current of 23 mil- 
liamperes. The accompanying photo¬ 
graph shows the illuminated grid. 

The illumination provided by this 
light is sufficient to fake motion pic¬ 
tures at the rate of 32, 52, or 72 pic¬ 
tures per second of infant roactioUvS 
too rapid in their motion to bo followed 
by the eye. Tho appended samples of 


dominating lines are those of argon. 
The emission under these circumstan¬ 
ces will be comparatively little in the 
ultra-violet region. If the mix Lure is 
used with mercury, the mercury lines 
will predominate in the spectrum, 
showing some radiation in the ultra¬ 
violet region. However, the use of a 
high grado of lead glass in the tubing 
insures the elimination of injurious 
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ultra-violet radiation. The constancy the voltages indicated, flicker ifl elinii- 
of illumination, it was found, depends nated. The grids ns designed can be 



L_ i _ 


Fig. 2. Enlargements of Film: (a) 32 Pictures per Second; (6) 52 Pictures 
per Second; (c) 72 Pictures per Second 

upon the length and size of the tubes, installed and easily manipulated in a 
and upon the voltages impressed on limited space such as is afforded by the 
the electrodes. With transformers of experimental cabinet. 
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The Effects of Practice in Tracing the Porteus 
Diamond Maze* 


T HIS study is concerned with the 
effects of specific practice upon the 
ability of young children to trace, the 
Parlous Diamond Maze, The sub¬ 
jects were 24 children ages 24 to 40 
months in attendance at the Washing¬ 
ton Child Research Center. They 
wore first given an initial test on the 
maze consisting of 2 trials with each 
hand. The performance was scored 
by a method similar to that reported 
by Baldwin and Steelier (1). A dia¬ 
mond modci of isinglass divided into 44 
equal segments was superimposed upon 
the child's traced diamond, For every 
segment in which the child's line left 
the maze one point was deducted from 
the maximum score of 44. On the 
basis of the average of the two scores 
with the preferred hand (the hand with 
which the best score was made) two 
groups of children were formed, so that 
the mean score of each group was 2,10 
and the standard deviation 15,1. The 
two groups were also made approxi¬ 
mately equal in average age and age 
distributions. 

The 12 children in the practice group 
repeated the test (a test consisting of 2 
trials with the preferred hand only) 7 
times. On account of absences not. all 
tests could be given at exact intervals, 
but in general a weekly interval was 

* l r rom tliu Washington Child Research 
Center. 


maintained. Both groups wore then 
given 2 end tests on the maze. The 
first end test was the. same, as t he initial 
test—2 trials with each hand—while 
the second consisted of 2 trials with the 
preferred hand. This gave the prac¬ 
tice group a total of 20 tracings with 
the preferred hand and 4 with the 
non-prefcvml. The control groups 
traced the maze 6 times with the pre¬ 
ferred hand and 4 times with the non- 
preferred. 

The instructions to the child in each 
case were "See, here is a game. "Wo go 
around this road trying to stay inside 
these two black lines. Be just as care¬ 
ful as you can.” The experiment or 
drew around the maze as the instruc¬ 
tions were given and the child was then 
given an unmarked copy. For the 
second trial on each praclice period the 
experimenter merely presented the 
child with a new maze and said; "Go 
around Iho road and try to stay inside 
the two black lines.” The children 
were cooperative and responsive, As 
far ns could he determined by observa¬ 
tion the children in the practice group 
continued throughout the. experiment 
to look upon the maze tracing as a 
game which tiioy enjoyed playing. 

Table 1 and figure 1 show that both 
the practice and control groups made 
150 
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large gains in average scores. The gains of each group are large, however, 
average score of each group on the and so consistent for individuals— 
initial test was 23.0. On the first end 20 children gained on the first end tost, 
test the average score of the practice 3 retained a zero score and 1 scored 
group was 30.2, a gain of 7.2. The lower than on the initial test—that 
average for the control group on the they may reasonably be considered as 
same test was 31.1, a gain of 8.1. The significant gains. The indication of 


TABLE 1 

Average scores on Porteus Diamond Maze 


anoup 

I 

l 

2 

3 

4 

5 

e 

7 

E-l 

JS-2 

Practice. 

23.0 

27.2 

24.4 

27.0 

20.2 

27.7 

20.7 

20.4 

30.2 

31.8 

Control. 

23.0 








31.1 

32.1 


Score 


3Z 

« 

03 

xo 

0 

Tig, 1. Avekage Scohes on Poutedh Diamond Maze 
P ractice group -, control group -— 

control group therefore gained 0.8 more these results is that the specific prac- 
tlian the practice group on the first tice of the amount and kind given the 
end test. On the second end test the practice group did not result in a sig- 
score of the control group surpassed nificnntly greater increase in skill than 
that of the practice group by 0.3. the increase found in the control group, 
Thcso small differences between the The large increase in skill in both 
two groups arc not significant. The groups may be attributed mainly to 
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factors such as structural maturation 
and general practice. These results 
are in accord with the findings of 2 
experiments previously reported (2, 
3). 

Each child traced the maze twice 
during each teat period. The effects 
ot practice within these test periods 
was found by comparing the average 
score for the first trial on nil tests with 
a similar average for the second trial. 
The average of all first trials was 27*6 
and of all second trials 28.3» The 
clifforenco of 0.7 in favor of the second 
trial is an indication that the children 
did slightly bettor on the second of 2 
successive trials. 

Table 2 shows that the difference 
between the average scores with tho 
preferred and non-preferred hands on 
the initial test was 3.2 for the practice 
group and 6.0 for the control, On the 
end test this difference was 12.0 for the 


TABLE 2 

Average scores on PoHeus Diamond Maze 
with preferred and non-yreferred hand* 


ohoup 

1U1T1 Ml Tfcax 

END TEST 

] 

8 

Ah 

I 

si 

0,4 

£ 

i 

0 

I 

1 

h 

§1 

% 

8 

| 

Q 

Practice. 

23.0 

10.8 

3.2 

30.3 

18.3 

12.0 

Control. 

23.0 

17.0 

6.0 

31.1 

22.0 

8.6 

All. 

23.0 

IS.4 

4,6 

30.7 

20.fi 

10.2 


practice group and 8.5 for the control. 
For the combined groups the difference 
in scores on the two hands was 4,6 on 
the initial test and 10,2 on the first end 
test. The difference in skill between 
the preferred and non-preferred hands 
thus increased markedly over the 
period of time covered by this study. 

J. Allaw Hicks, 

DoHOTHY W, ItAliPH* 
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Development of an Infant in Grasping, Reaching and 

Body Movements 


D AY 1. At two hours, grasping 
reflex strong when palm of bands 
touched, 10, Grasping reflex less 
strong, 71. Grasps ribbon hung across 
crib, sometimes with thumb opposed. 
At times grasps rattle fastened to rib¬ 
bon. Holds rattle with right hand, by 


its ring, and shakes at times. 78. 
Grasps rattle with one or both hands, 
thumb opposed. Uses right hand 
especially. 104, Grasps spoon with left 
hand (nearest hand) and cup with right 
(nearest), when fed orange juice. 124, 
Takes hold of breast and pulls to 
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mouth. 147. Picks up toys seen, or 
felt in fumbling. Thumb opposed to 
fingera. Not always successful at first 
trial. Takes hold of spoon when fed 
orange juice or water; guides to mouth 
with one or both hands. 169, Reaches 
with both hands toward toys, dishes, 
etc. If one hits hand, closes fingers of 
both hands. Often in awkward posi¬ 
tion, such as object between two fin¬ 
gers. 176, Reaches for objects as small 
as a bead one third inch in diameter. 
Picks up by pushing fingers against 
palm. 

AIIM AND HEACHING MOVEMENTS 

Day 1. Yawn twenty minutes after 
birth, with stretching of arms. Ran¬ 
dom arm movements. 10, Stretches 
both hands above head, 15. Vigorous 
arm movements during bath, 10. Feci 
breast aud clothing with fingers and 
palm. Sometimes one hand, usually 
both. 21. Lying awake, threw arms 
about. 24. Hands often together, fin¬ 
gers intertwined or one hand over other 
fist. 25, Hands clutch bedclothes, 
mother’s dress, etc, Pull. 27. Rash 
on face. Throws arms about but sel¬ 
dom hits face. When strikes it, rubs 
with fists. 30. Reached for spoon 
several times, random fashion. 31. 
Hands usually outspread, held up over 
head when sleeping. 32. Definitely 
brings fist to mouth. 34. Pulls covers 
over face and sometimes cries when 
covered. 36. Hands pushed away 
bottle after “trial and error. 11 42. 
Uses hands at random, but right with 
greater force. Pushes bottle away. 
45. Fewer random movements. 50. 
Reached toward towel. Pulled over 
face. Once reached toward white tub 
and Bmiled. Fumbles at breast and 


clothes of mother during nursing. 
Pushes spoon away with hand on side 
from which spoon given, other hand at 
same time motionless or in less motion. 
59. Uses hands constantly when awake, 
especially pulling at bedclothes. 
Pushes down with hands when turned 
on stomach. Rubs eyes at times when 
sleepy. Both fists or one. Usually 
both arms moving, 64. When wakes 
in morning, is very quick in movements 
of arms, 71. When rattle suspended 
before baby, movements toward it 
random. 78. Rattles rattle much of 
waking time, usually by thrashing arms 
but sometimes by grasping rattle. 92. 
Plays with rattle, handles spoon and 
other objects with both hands, co¬ 
ordinated movement though uncer¬ 
tain aim. Readies for mother’s glasses 
and pulls off. Much random thrashing 
present also. At times, splashes in 
tub. 99. Feels one hand with other. 
104. Reaches toward objects: rattle, 
doll, bathtub, and toilet articles, crib- 
cover clamps, blankets. Sometimes 
reaches for breast and pulls toward 
mouth. Both hands used. Holds 
armsacross shoulders of person carry¬ 
ing, Rubbed ear after it was cleaned, 
with hand on that side. Hand carried 
directly to car without preceding false 
movements. Mother’s hand pushed 
away with both hands on second 
attempt- to cleanse eyes with boric acid. 
120. Reaches for toes. Wiggles them 
and watches, especially in bath. 124. 
Crackles paper in two hands, pulls to 
mouth. Pushes spoon away when 
orange juice given, 135. Reaches 
rather aimlessly still, hut less so with 
time. 140. Transferred rattle from one 
hand to other with dexterity. 147. 
Holds toys, celluloid or soft cloth, and 
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crinkles and tears paper. 156. In 
reaching, aim rather direct but not al¬ 
ways certain. Plays with aluminum 
dish cover. Pulled off cap today. 
Often pulls at head when cap on. 
Pulls off stockings and mittens. 
Throws right arm about in a circle. 
168. Holds toy in one hand and reaches 
with other for another object. But 
tendency for hand holding toy to reach 
out too, 169. Given spoon, pounded on 
table. Dropped. Fretted and leaned 
over toward place where dropped. 
Mother handed back spoon and baby 
throw it and laughed. 176. Throws 
rattle on floor from crib but never 
throws other toys. Sometimes drops 
them. Holds two toys, one in each 
hand, but If holding one, drops it to get 
another hold out to her. 

BODY MOVEMENTS 

Hitching and crawling 

Day 59. When turned on stomach, 
position almost as if creeping. 104. 
Hitches up in crib until head hits top, 
when lying on hack. Even more 
marked in carriage, where baby can 
push with bottom of feet. 124. Pushed 
across tabic one foot, toward milk 
bottle, and tipped over bottle, Whole 
body pushed sidewise, lying on back. 
156. Crude creeping position when 
placed on stomach. On back, hitches 
shoulders and hips and moves back¬ 
ward quite fast. 


Sitting 

Day 92, In tub, pushes with feet 
until almost sitting up, Pushes samo 
way in mother’s lap until sitting, sup. 
ported at back, Scarcely needs sup¬ 
port, 107. Sat up in bathtub, holding 
on aides with two hands, Sat up when 
weighed for brief time. Then mother 
put in crib with pillows around, and 
baby sat up five minutes playing with 
toys and laughing. 113. Sits up more, 
supported by arm or pillows. 126. 
preference for sitting position, in car¬ 
riage or lap. Propped up in carriage, 
suddenly sat upright without support, 
reached forward for toes, then lost 
balance and fell forward. Caught by 
mother. 135, Sat one half minute 
without support. 140. Sits up sud¬ 
denly in carriage when propped in 
semi-sitting position, Can sit alone, 
but mother props with pillows for 
safety. Cannot sit up when put down 
on back, but raises head and feet. 15B. 
sits alone, leans forward for toys and 
pushes back up. But when falls to 
side, frets to be helped up. Often 
drops forward, leaning on hands. 

Turning 

Day 59. Turns over from side to 
back, and sometimes all the way over. 
64. Turns from side to side, or to back 
during sleep. 106. Turns completely 
over when on hard surface. Throws 
body in direction of object reached, 
when reaching, without regard for 
balance. 

Florence Woolsey Hazzard, 
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Tower Building 


T HE cubes ordinarily used in tests 
of tower building are fairly large. 
For a more precise measurement of the 
child's ability to build towers the one- 
half inch cubes and cylinders included 
in Mrs. Hailmann's Beads No. 470 of 
Bradley's Kindergarten Material were 
used. 

The child was seated at ft small table 
upon which the blocks to be used were 
placed. He was told to build a tower 
ns high as ho could. The observer 
demonstrated the building then placed 
the blocks back in the group. If the 
child stopped after a few blocks wore 
placed ho was encouraged to put other 
blocks on. A record was kept of the 
time taken for the building and of the 
number of blocks placed. The cubes 
were presented fast. After a brief 
interval for changing blocks the cylin¬ 
ders were presented. This procedure 
was repeated after an interval of a 
month. The reactors included 25 
children ranging in age from twenty- 
nine to sixty-one months, and 9 adults 
who were graduate students, 

In table 1 the scores arc given for the 
number of blocks placed and for the 
time required in the placing. The 
largest number of cubes placed by an 
adult was 12 but one child succeeded 
with 13 cubes. No adult placed fewer 
than 10 cubes and 2 of the youngest 
children succeeded in placing only 4 
cubes. This wide range of placements 
for the children gives them an average 
of 8.2 cubes placed in comparison with 


11.4 for adults. The time required is a 
function of the number placed though 
wide differences in time required for 
tho same number of blocks are found. 
The range of time scores for adults is 
from 18 seconds for 10 cubes to 41 
seconds for 12 cubes; for children from 

7.4 seconds for 4 cubes to 178 seconds 
for 13 cubes. Despite three long time 
scores the children show an average 
time of 38.1 seconds to be compared 
with 27.3 seconds for adults. 

Tho cylinders offered greater difli- 
culty to both groups. The ability of 
the children in number of cylinders 
placed and in time required approaches 
more closely the adult performance 
than with the cubes. 

The second trials by tho children 
show an improvement in the time 
required for the cubes but approxi¬ 
mately the same average for number 
placed. For the cylinders the time 
required is slightly longer than on first 
trail and the average for placements is 
slightly higher. 

It would seem advantageous for the 
differentiation of abilities of children 
that the larger blocks frequently used 
in mental measurements of children 
under b years of age should be replaced 
by smaller ones. The limitation of 
the number to be placed to less than 10 
does not offer an opportunity to the 
child of superior skill to display his 
abilities. 

Buford Johnson, 

Dqiiotuy Moose Courtney. 



162 


Brief Reports 


TABLE 1 
Tower building 

























A Study of Factors Affecting the Amount 
and Kind of Food Eaten by Nursery 
School Children* 

Mabion Elizabeth Dunsiiee 


E VER since the opening of the 
nursery school of tho Institute 
of Child Welfare, University 
of Minnesota, daily records have been 
made of the food and eating habits of 
children at the lunch hour. In the 
present study 3005 such records made 
on 37 children between the months of 
January and July 1927 were analyzed 
to determine factors influencing tho 
amount and kind of food eaten at this 
noonday meal. 

Because the nursery school move¬ 
ment is so new, completed research on 
children in such institutions is meager, 
and a search of tho literature has re¬ 
vealed no study of the precise nature 
of the present one. Imlay (19) con¬ 
ducted a study of the food consump¬ 
tion and food habits of young children 

* Acknowledgment ie rondo of indebted¬ 
ness to tho forty-six students in the course 
in Field Work in Nutrition, whoso carefully 
kopt records of the food and eating habits 
of tho nursery school children during their 
lunch hour furnished tho original data for 
this study. 

Appreciation is expressed of tho careful 
examination and criticism of the manuscript 
by Dr. John E. Anderson, Advisor and 
Chairman of the Thesis Committee. 

Especial acknowledgment is made of the 
grant of a Laura Spclman Rockefeller 
Fellowship for the year 1027-28. 


and studied tho extent to which thoso 
habits might ho modified by tho nurs¬ 
ery lunch. She made a home study 
of tho children at meal time, deter¬ 
mining tho amount and kind of food 
eaten, as well as their attitude toward 
the food. The lunch at tho nursery 
school was very carefully balanced os 
to nutrients and adequate in calorics. 
Tho same kind of records were kept 
as those made in the homes. A sim iiar 
study was made by Barker (5), of tho 
group lunch as a means of solving some 
problems in feeding the pre-school 
child. She secured her data by means 
of questionnaires, observations, and 
studies of 12 nursery Bchool children 
over a period of two months. Shollcy 
(28) made an analysis of nutritional 
and management problems of 400 
children in the pre-school clinics of tho 
Infant Welfare Society of Minneapolis. 

Roberts (23) reports a detailed study 
made by herself and Moseley on re¬ 
actions to food of children of pre¬ 
school age, with special consideration 
of management as a conditioning fac¬ 
tor. One hundred children were ob¬ 
served in their homes through at least 
one meal and a record was made of the 
child's attitude, reactions, and the fac¬ 
tors influencing his eating, A ques- 
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tionnairc was also taken from the 
mother concerning the factors in his 
earlier years which might account for 
hia present attitudes. In June, 1927, 
Sweeney (29) states that a series of 
studies were initiated at the Merrill- 


the report and it appears that they are 
not completed. 

The records used in this study were 
kept by students in the course in field 
work in nutrition, under the super¬ 
vision of Dr. Jane Leichsenring. Each 


1. C. W. 489 

Institutes of Child Welfare University of Minnesota 

General record of food and eating habits of nursery school children ai lunch 
Sat down at.Left table at.Name of child.Date. 


FOOD 

KIND 

1 

amount 

! bxtHa 

A WOT! N'T 
UN¬ 
EATEN 

1 

1- - - 

ATTITeilE 

xrnajcD 

lLEU^Ti 

TO 

mm 

With 

icUfth 

As 

mutter 

Dl 

courao 

Dis¬ 
liked 
i but 
nlo 

Ro- 

fUBcd 

Vegetable cooked.... 




1 







Vegetable uncooked.. 




1. 







Potato or substitute. 
Protein food.. . . 







1. 














Sandwich.. , 











Crusts. 











Milk. 





1 






Dessert or fruit. 























A, Appetite; very hungry, hungry, indifferent, little, none, 

B, General attitude: alert, normal, fatigued, sleepy. 

C, Attitude toward other children: disregarding, matter of fact, interested, distracted, 

disturbed whom....disturbed by.. 

D, Attitude toward visitors: unaware, casual, aware, distracted. 

E, Attitude toward adult at table: demonstrative, matter of fact, ignored, antagonistic. 

F, Conversation at table: none, quiet, normal, talkative, very talkative. 

G, Bodily activity during meal: very quiet, quiet, average, restless, very rustless, 

H, Ability to feed self: 

I, Spilling: none, little, much. 

2. Handling of utensils: Knife.. fork., spoon. 

I. Manner of eating: eats rapidly, at average Bpccd, slowly. Child is first through in 
room, last through in room. Tnkcs: very small bites, average bites, largo bites. 

J. Serving food: Coordination: very good, good, average, poor, very poor 

Spilled,.... Dropped. 

K. Training method used: Praise, favorable comparisons, critical comments, timing, 

Toward, example, others. 


Palmer School involving "the evalua¬ 
tion of the nursery school atmosphere, 
the standards of service, the appear¬ 
ance of the food and the influence of the 
nursery school personnel. 11 The de¬ 
tails of the studies arc not evident from 


student ate lunch at a table with three 
of the children and during the meal or 
immediately after filled out a record 
blank for each child. The record 
blank will indicate what the student 
had to report: the kind of food, the 
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amount oaten, the attitude of the child 
toward the food, whether he had to bo 
urged, or helped, his attitude toward 
various people in the room, and his 
general reaction to his environment. 
Since this study extended over two 
quarters and a summer term of school, 
it was inevitable that the personnel 
of the students would change several 
times, with the result tlmt forty-six 
students made the 3005 records. Fur¬ 
thermore not all the children were 
present from the beginning of the pe¬ 
riod. For that reason tho range in 
number of records is large, from 22 to 
108 with a mean of 81.5. 

For tho purpose of analysis these 
data were approached from two angles: 
(a) a study of the factors affecting the 
amount of food eaten, and (b) a study 
of the factors affecting the kind of food 
eaten. 

AMOUNT OT FOOD EATEN 

Since the amount of food oaten was 
expressed in various units of measure 
such as fractions of a cup, slices (of 
bread), or numbers of pieces, it was 
decided to convert tho amount of food 
into terms of calorics. Accordingly 
tho caloric value of all the food used 
was determined, and from these data 
the total number of calories consumed 
by each child each day was computed 
and the mean amount for each child 
estimated. These data furnished a 
basis for studying the following factors 
which conceivably might influence the 
amount of food eaten: age, sex, time 
spent at the table, the person in charge 
of the table, the child’s attitude toward 
his food, the senson of tho year, the 
child’s activity, and the training 
methods used. 


KIND OP FOOD EATEN 

The second part of this study was 
concerned with the factors affecting 
the kind of food that the nursery school 
children ale. So far as the kind 
of food placed before him was con¬ 
cerned the child had no choice, but 
whether or not he ate tho food was a 
different matter. When the children’s 
attitudes toward food were worked out 
it became evident that the percentages 
of refusals and of "disliked but ate” 
were very low indeed; a moan of 2.23 
per cent for refusals and 3.25 per cent 
for dislikes. These records were ana¬ 
lyzed to determine, if possible, tho 
factors responsible. The foods wore 
divided into five major groups: milk, 
protoin foods other than milk, vege¬ 
tables, enrbohydrato foods, and des¬ 
serts and the number of refusals of each 
food within each group tabulated and 
summarized. From theso data the 
total number of refusals for each food 
was obtained and the percentage of 
times refused in relation to tho number 
of times offered was estimated. A like 
process was followed in the case of 
tho records of "disliked but ate." The 
records of the refusals and "disliked but 
ate" in percentages were then sum¬ 
marized. 

Since this study began with records 
which were made January nineteenth, 
and most of the children had been in 
the nursery school at least since fall, 
and in a number of cases longer, it was 
reasonable to suppose that the attitude 
toward their food had been influenced 
by this residence. To determine its 
affect, correlations were made between 
each attitude and the length of nursery 
school attendance. Partial correln- 
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tiona were made in which ago was held 
constant for nursery school attendance 
and tho attitudes "with relish/ 7 "mat¬ 
ter of course,” and "refused, 1 ' The 
correlation between nursery school at¬ 
tendance and the attitude "disliked but 
ate” showed so little relationship that 
age was not partialled out. 

results 

In a consideration of the results of 
this study it is necessary to keep some 
of the limitations of the data in mind. 
The number of cases is small, 37, and 
for that reason the results may be con¬ 
sidered to point out general tendencies 
only. The period of time covered does 
not take in the fall months, the inclu¬ 
sion of which might show greater sea¬ 
sonal differences in the amount of food 
eaten and tho number of refusals 
made. 

Inspection of the standard devia¬ 
tions in table 1 shows a wide dispersion 
from the mean number of calories 
eaten in a number of cases. In all 
instances this was due to one or two 
cases at the upper or lower extremities 
of the distribution. Unquestionably, 
this fact reduces the reliability of the 
results. In all correlations the means 
were used. This was a shorter method 
but Bomowhat less accurate than if the 
original day's records had been used.. 
The expression of tho time that the 
ohildren ate "with relish” etc, in terms 
of percentages also influences the cor¬ 
relations, for it stands to reason that 
if tho child eats with relish 85 per cent 
of the time ho cannot assume the other 
attitudes more than a total of 16 per 
cent of the time. 


TABLE 1 

Means and standard deviation oj calorics 
per meal per child 


CHILD 

Ann 

HBAN 

B.D. 

David B. 

tUOfj/Ai 

37 

430 

72.6 

Mary B... 

27 

443 

01.6 

David Bu. 

48 

473 

05 

Joe G. 

22 

440 

68 

Gwendolyn G. 

38 

451 

67.5 

Robert. Del*. 

43 

477 

67.5 

Anna P.... 

43 

440 

115 

John E. 

29 

400 

112.5 

Quentin E. 

37 

470 

57.5 

Mary F. 

28 

423 

62.6 

Donald F. 

35 

408 

45 

Ray If . 

44 

1 457 

05 

Robert G. 

30 

453 

75 

Elaine. H. M ,, 

41 

472 

72.5 

Pollyanna J. 

27 

450 

1 

05 

Harriet L . 

56 

460 

80 

Irene LaV. 

33 

383 

02.6 

Paul L. 

66 

480 

47.5 

Richard L. 

39 

453 

82.5 

Clayton L. 

47 

475 

70 

Roger 1/ ... 

33 | 

454 

72.5 

John L. 

44 1 

555 1 

105 

Grace M . 

35 j 

453 i 

87.5 

Margaret P. 

46 

433 

77.5 

Helen P. 

52 

488 

02 

Dorothea CJ . 

31 

417 

80.6 

Dorothy Q . 

50 

508 

85 

Robert Q .. 

27 

455 

60 

Lawrence S,. 

61 

485 

55 

John S.,. 

2D 

433 

01.6 

Richard 8 . . . 

46 

487 

80 

Catherine S..... 

41 

489 

70 

John T . 

22 

351 

110 

Joan W . . . 

53 

488 

67,6 

Claire W . 

41 

470 

85 

Maiy IV . 

41 

478 

70 

Richard W . 

28 

440 

76 
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Factors affecting the amount of food eaten 

Table 1 gives the means and stand¬ 
ard deviations of calorics per meal for 
each child. It shows not only great 
variability for individual children! but 
also considerable variation within tho 
group, a fact which comes out in all the 
factors studied. 

Age and sex. To study the influence 
of ago and sex on the amount of food 


jfch/iiru&p Se/ue tn aye and mean num&cr o/ ra4yx*J . jfir. 



Ofwpi 

tfeon o$c 

cuknn 


l"hrh 

Ay j 

O/tft 

1 

ttU 

£7,3 

419 


li 

27,1 

37, i 

450 


Hi 

41X 

SO. ■ 


411 


ttron nvmbr eabnn fad/fay j 4? 7 

/ftp n number cakviet for eli $ith 412 


eaten, the children wore divided into 
three age groups: the first, from 1 year 
and 6 months to 2 years and 5 months; 
the second, from 2 years and 6 months 
to 3 years and 5 months; and the third, 
from 3 years and 6 months to 4 years 
and 8 months. These groups in turn 
'were divided according to sex. Tlmt 
gave 3 girls and 6 boys in tile first group 
8 girls and 8 boys in the second group; 
and 6 girls and 8 boys in the third 
group; making a total of 16 girls and 
21 boys. These groups are small, but 


when tho number of records is con¬ 
sidered (table 2) the results may be 
given some weight. The mean num¬ 
ber of calories by age and sex are 
shown in fig. 1 and tho accompanying 
table. 

There arc slight differences in the 
mean number of calories eaten by 
Group I and Group II, and between 
Group II and Group IIT, but tho dif¬ 
ference only becomes statistically 
significant when Groups I and III are 
compared, Hero the dilTorenco di¬ 
vided by its standard error is 4.17. 
The sex difference in Group I, as shown 
by tho difference divided by the stand¬ 
ard error of a difference is 1.03; in 
Group II, .04; and in Group III, .91; 
indicating that there is no significant 
difference. When all tho boys aro 
compared with all the girls the differ¬ 
ence becomes still less significant, with 
a mean of 455 and a standard deviation 
of 31,3 in the case of the girls and n 
mean of 457 and a stnndnrd deviation 
of 28.6 in the case of tho boys. 

Time spent at the table . Table 3 
shows that tho average length of time 
spent at the table during the period 
studied ranged from 21 to 49 minutes, 
with a mean of 34 and a standard 
deviation of 6,32 for the group as a 
whole. This makes an average of 
considerably less than 45 minutes, as 
given by Barker (5). 

Tho correlation between the mean 
amount of time spent at the table and 
tho mean number of calories eaten per 
day ( — .65 rb.06) (table 4) would tend 
to show that in general tho child who 
stays at the table longest eats less food. 
This coincides with the general impres¬ 
sion that the child who dawdles or 
plays with his food eats comparatively 
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little and that the child who enjoys his 
food eats more and eats it more rapidly. 
The correlation between the length of 


number of caloiies eaten per day be¬ 
comes -.55. It would appear then 
that age is a slight factor, but that 


TABLE 2 


Number of records upon which dafa are baaed 


Age. 

1T 0-2:6 

2:G-3;6 

3:trV.8 

Sox. 

Coys 

Girte 

Boys 

GUIs 

Boys 

CArls 


J. c. 

38 

M.B. 

81 


07 

G. C. 

78 

D. B. 

94 

A. D, 

08 


J. E. 

73 

U, F. 

« 

Q, E, 

105 

E. H, 


R. D, 

78 

H. L. 

81 


R. Q. 

95 

F. J. 

70 

D, F. 

72 

I. L. 

89 

R. F. 

54 

M. P. 

02 


J, S. 




It. G. 

98 

G. M 

73 

P. L. 

68 

II. P. 

82 


J, T. 

22 



R. L. 

88 

D. Q. 

45 

O. L. 

93 

A. D, 

98 


n.w. 

89 



R. L. 

85 

O. S. 

Era 

J. L. 

62 

J. W. 

03 






G. W. 

97 

H, W. 

Ke 

L. S. 

88 




1 





i 

i 



R, S. 1 

108 



Number of 



■ 


1 




■ 

■ 

■ 

1 

records 


412 

■ 



6*2 


590 

1 

Kfi 

ilia 

1 

514 


Grand total...3,005 


TABLE 3 

Means and standard deviations oj lime spent al the table 


child 

MEANS 

e.n. 

CHILD 

MBANB 

S.D. 

CHILD 

M BAN'S 

B.D, 

David B. 

inmufcs 

42 

9.22 

Robert G. 

minutes 

31 


Helen P. 

minute a 

33 

0.71 

Mary B. 

35 

8.95 

Elaine II. 


7.07 

Dorothea Q. 

41 

9 75 

David Bu, 

35 

775 

PoByamm J. 

34 

8.0B 

Dorothy Q. 

20 

0.71 

Gwendolyn G. 

3G 

11.18 

Harriet L, 

35 

7.42 

Roborfc Q. 

2D 

775 

Gwendolyn G. 

36 

0.89 

Irene LnV. 

47 

10.73 

Lawrence S. 

21 

7.07 

Robert DcL. , 

20 

6.89 

Paul X. 

20 

0.62 

John S. 

35 i 

10.25 

Arma D. 

37 

8.05 

Richard h. 


11.18 

Richard S. 

32 

7.42 

John E. 

41 

11.83 

Clayton L. 

20 

670 

Catherine S. 

37 

7.07 

Quentin E* 

32 

0.13 

Roger L, 

31 

7.07 

, John T. 

44 

7 07 

MriTy F. 

45 

10.25 

John L. 

Kl 

7.07 

Joan W. 

25 

6.33 

Donald F. 

29 

8.37 

Grace M, 

MM 

975 

Claire \Y, 

25 

0.89 

Ray F, 

35 

8.CO 

Margaret V. 

49 

10.95 

Mmy W. 

30 

8.37 







Richard W. 

33 

8.06 


Range of nioau amount of tiino spent at the table 21 to 49 minutes 

Mean 34 minutes S.D. 0.32 minutes 


time spent at the tabic and age is there is a significant, although not high, 
- .43 dh.12 and when age ia held con- degree of negative relationship between 
slant the correlation between thclcngbh the time the child spends at Iho table 
of time spent at the table and the mean and the amount of food ho eats. 
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TABLE < 
Correlations* 



T 

r.K, 

rAT\TlAL 
CORltEL,A- 
TlOSa, AOS 
COKflTAWT 

I, Mean number of calorieB per day with: 

Time spent at the table. 

-.65 

.40 

±.oo 

±,09 

-.65 

.017 

.67 

— ,60 

Length of nursery school attendance. 

TWnronf nf time foot! oaten “with relish 1 '. 

68 

± 00 

Percent of time food eaten “as a matter 

rniirfle“.. 

of 

— .57 
-.39 

±,07 

±,I0 

Percent of time food “disliked but ate". 

Percent of time food was refused. 

- 02 

± 07 

- 68 

Number nf urgings . 

- 53 

± -08 
±.09 

- .50 

Number of times help was given. 

-.44 

— .42 

Bodily activity. 

.11 

db.ll 

,057 

Conversation at the table..... 

,37 

.12 


.010 

Attitude toward other children. 

±.11 

-.21 

Attitude toward adult at table. 

.23 

±.10 

.014 

Attitude toward visitors. 

,20 

±.n 

.03 

Praise ... 

,18 

±.n 

Favorable comparison. 

.16 

±.n 


Critical comment... 

.23 

±.n 


Timing. 

-.33 

±.10 


Reward..... 


±.10 


Example........ 

-.24 

, ±.10 


II. Ago with: 

Monn number of calories. 

.70 

±.00 


Time flpent at tahln. 

-.43 

±.12 


Length of nursery snhool attendance. 

.60 

±.07 

1 

Pnmnnf. of t.imn fnnri Adtnn "with raUfth 11 . ._ 

.33 

±09 

1 

Percent of time food eaten “as a matter 
nnnr«A M . 

of 

-.33 

±.09 ; 


Percent of time food “disliked blit ate”. 

.02 

±H 


Percent of time food was refused. 

-.33 

±.09 


Numhmp of \VTg\ngfl . 

- 

±.10 


Number of times help was given. 

-.22 

±.10 


Bodily activity... 

.10 

±.11 



.51 

±.08 


Attitude toward other children. 

.37 

±.00 



.32 

±.10 


Attitude toward visitors.... 

.32 

±10 


III. Number of urgings with: 

.99 

± 00G 


Percent nf timcR “disliked but ate 11 . 

.70 

±.06 


IV. NuTaory school attendance with: 

Pnrn<vn* nf fimno fnnd Aftt.A.n "udf.h rpliah“ . . _ 

.3° 

± 09 

,27 

Percent of times food eaten “ns matter 

nnn _ .... . 

of 

-.31 

±,10 

-.10 

Percent of times food “disliked but nto M . 

Percent of times food was refused. 

- 22 
- 31 

±11 

±.10 

-.16 


* Tltc Pearson product moment formula was used. 
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The person in charge , A casual 
observation of U\e student in charge of 
the table would convince one that she 
was a factor in tho amount of food the 
child ate. This problem was compli¬ 
cated by the fact that there were so 
many different students in charge. 
One child had as many as 17 people 
making records on his food and eating 
habits, whereas another had but two. 
The average was seven. Moreover, 
the number of records made on a given 
child by the different recorders varied 
widely. Donald F. had 11 recorders, 
nine of whom made from 1 to 8 records, 
and one making os high as 35, The 
situation was equally complicated when 
the number of children on which each 
student made records was considered. 
Here there was a range from three to 
twenty-five, with tho mean falling at 
seven. 

Two methods for studying the 
teaoher's influence were at lost decided 
upon. (1) The mean number of calo¬ 
ries which each child ate when with a 
given recorder was estimated and 
converted into his standard deviation 
score when with that recorder, and then 
the recorder’s standard deviation score 
was determined. (2) Tho second 
method was to use the records of tho 
four people who made reports on the 
largest number of children (M.M., 25; 
C.T>,18; H.H., 22; and SJP., 20). In 
each case tho mean amount of food 
eaten when with the recorder was 
figured and also the mean amount of 
food eaten when with all other re¬ 
corders. Tho number of cases was so 
small that the relationship between 
these moans was found by using the 
Spearman rank order correlation, An 
examination of the standard deviation 


scores for individual children revealed 
that the recorders had a very definite 
influence on the amount of food tho 
children pte. There were few children 
whoso records indicated no influence. 
Fig. 2 gives the distribution of the 
recorders* standard deviation scores 
and shows the individual differences at 


Distribution of Kfconden' Standard Dn/(ctionSc<yrs 



a glanco. In 25 cases the recorders 
tended on the average, to increase the 
amount of food eaten, although it 
ranges from the practically negligible 
increase of +.01 to +1.00. In the 
case of those recorders who tended to 
decease tl\c amount eaten tho figures 
vary from —.002 to “-.70. However, 
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the majority of instances fall between 
+.28 and —.25. 

The results of the second method 
used to show the influence of the person 
in charge oil the amount of food the 
children ate are given in table 5. In 
nil four of these cases the correlations 
between the mean number of calorics 
eaten when with a given recorder and 
the mean number of calories oaten 
when with all other recorders arc so 
small and their probable errors so large 
that there is little relationship be¬ 
tween the two. The standard devia¬ 
tion scores of these individuals show 
somewhat the same tendency. When 
with M.M. the children lend to eat 


a definite positive relationship! but it 
is not very high. The correlation be¬ 
tween age and nursery school attend¬ 
ance is +.56 dz.ll (table 4) and when 
age is held constant the coefficient be¬ 
tween length of nursery school at¬ 
tendance and mean amount of calories 
per day becomes ,017. It would ap¬ 
pear, then, that ago is the factor presont 
and that there is practically no re¬ 
lationship between the length of nurs¬ 
ery school attendance and the amount 
of food eaten. 

The children's altitude toward Ihcir 
food . Percentages of all the records of 
attitude reported aa “with relish," 
“matter of course," "disliked but ate," 


TABUS 8 

Cflrrelcitons belmen the mean number oj calories eaten when with a given recorder and the mean 
number of calorics eaten when with all other recorder® 


NUMBER OFOABE3 

RECORDER AND ALL OTHER RECORDERS 

r 

P.E. 

25 

M.M. ami all other recorders 

.01 

rfc .15 

18 

C. T. and all other recorders 

.08 

dr . 10 

22 

H, H. and all other recorders 

.13 

±. 12 

20 

S. V, and all other recorders 

■ ID 

dr.15 


more than their average (+ .26); when 
with C.T., more than their average 
(+.13); when with H, H., less than 
their average (—,16); and when, with 
S.P. about the same (—,01). 

The length of nurserii school attendance. 
There was a wide range In the children's 
attendance at the nursery school, from 
22 to 292 days, with a mean of 158 and 
a standard deviation of 74.8. If the 
general opinion is true (8), (12), (20), 
(21), one might expect a fairly high 
corrlcation between the length of at¬ 
tendance and the number of calories 
eaten. The correlation (table 4) as 
shown by the coefficient is +.40 =b.09. 
This indicates, of course, that there is 


and "refused," and number of times 
the individual was urged or helped 
were computed for each child. These 
percentages showed that in tho largest 
percentage of instances the children 
ate their food with relish; that in tho 
majority of cases when the children 
did not eat with relish, their attitude 
was reported as "matter of course." 
In only a very low percentage of cases 
were refusals made or was the attitude 
"disliked but ate" assumed. Table 6 
shows this situation still more clearly. 
On an average 68 per cent of the time 
the children ate with relish; 2C>.8 per 
cent nsnnuittcr of course;,‘1.25 percent 
of tho lime they "disliked but ale" the 
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food; while only 2.23 per cent of the 
time was it refused. 

The correlations brought out some 
interesting relationships (table 4). 
The coefficient for the per cent of time 
that food was eaten with relish and the 
mean number of calories eaten was 
.68 zh. 00, signifying that when children 
ate with relish they tended to eat more. 
When ago was par Mailed out the coef¬ 
ficient was .67, so that age would &eem 
to be a negligible factor in this instance. 
The coefficient of correlation between 
the per cent of time the food eaten "ns 
a matter of course” and the mean 
amount of food eaten (“.57 =b.07) in- 


TABLE 0 

Means and standard deviations of attitude 
toward food 



PEH 

cent 

WITH 

Relish 

TER 

('ENT 

MATTER 

OF 

course 

PER 

CENT 

D 18- 
LIE SD 
BUT 
ATE 

PER 

CENT 

n<- 

FuaKD 

Mean. 

68 

14,83 

20.8 

11.83 

3.25 

2,1 

2.23 

2.09 

S.D. 


dicates a fair degree of negative rela¬ 
tionship; with an increase in the amount 
of food eaten the attitude of “matter 
of course” decreased in per cent. This 
is what might he expected in the light 
of the results for the amount of food 
and the attitude “with relish.” Hold¬ 
ing age constant, the coefficient be¬ 
came “ .50 so that nge may be a small 
factor. 

The coefficient for "disliked but ate” 
and the amount of food oaten (—.30 
dr.10), while not very high, shows a 
negative relationship which one might 
expect,—as the dislike for food in¬ 
creased the amount eaten decreased. 
There is no relationship between ago 


and the attitude "dislike but ate,” as 
shown by the coefficient of correlation 
,02 dr.11, therefore ago was not par- 
tinllcd out. The relationship between 
the per cent of refusals and the amount 
of food eaten (—.62 dr.07) is a fairly 
large negative one as might be antici¬ 
pated,—when the per cent of refusals 
increased the amount of food eaten de¬ 
creased. With age held constant the 
relationship becomes “.58; therefore 
it would appear that age is not import¬ 
ant. Coefficients between the num¬ 
ber of urging and the amount of food 
oaten (-.53 dr.08), and the number 
of times help was given and the amount 
of food eaten (- .44 dr. 09), both show 
the type of relationship one would 
look for. Age appears to be a very 
minor factor in both cases, for when it 
is hold constant —.53 becomes —.50 
and —*.44, drops only to “.42. 

Season . A comparison of the mean 
amount of food eaten in a three weeks 
winter period and that eaten in a like 
period in summer brings out some 
interesting points. Of the 23 children 
studied 15 ato less in the summer pe¬ 
riod than in the winter period, 7 ate 
more, and 1 ate the sumo amount. 
For only three of the children who ato 
less in summer is the difference statisti¬ 
cally significant; and exactly tho same 
number of children ate a significantly 
greater amount in summer. One may 
conclude, then, that in these cases 
studied there is no significant difference 
in the amount of food eaten during the 
winter and summer seasons. These 
findings are interesting in the light of 
Clayton's (9), quoted above, in which 
she finds no seasonal variation in 
growth. They also point to the 
value of well-balanced meals (2G) which 
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arc always served at the nursery 
school. 

Bodily activity during the meal, As 
will be noted, five degrees of activity 
were reported upon, Eachactivity was 
weighted, the values increasing with 
increase in activity; i.e., very quiet 
was given a value of 1; quiet, 2; average, 
3; restless, 4; and very restless, 5. 
From these data a final activity score 
for each child was evolved by dividing 
the sum of his daily ratings by the num¬ 
ber of records. When the scores for 
bodily activity wero correlated with 
the mean amount of food eaten (table 
4) a coefficient of .11 ±,11 was ob¬ 
tained, showing that there is very little 
relationship between the two. This is 
interesting because from casual obser¬ 
vations one might infer that the lively 
children were not still long enough 
to eat very much, A coefficient of 
»10± .11 was obtained between bodily 
activity and age, and when age was 
p&rtialled out the coefficient between 
bodily activity and mean number of 
calorics became negligible (.057). 

Conversation at the table. Although 
in the majority of cases the children 
were reported as either normal or 
talkative, nevertheless the ratings were 
treated in the same way as those on 
activity. In the weighting increasing 
values were given to the points indi¬ 
cating more conversation: none re¬ 
ceived a value of 1; quiet, 2; normal, 
3; talkative, 4; and very talkative, 5. 
When the final scores for conversation 
were correlated with the mean amount 
of food the children ate (table 4), a co¬ 
efficient of .37 ±.09 was ubtained. 
Thus there seems to be some positive 
relationship between the amount of 
food eaten and conversation. There 


is a higher positive relationship, how- 
over, between the amount of converse 
tion at the table and the ago of the 
children (.51 ±,08). Moreover, when 
ago is held constant the coefficient .37 
becomes ,016, so that one may assumo 
that age is probably the significant 
factor in tVie relation between food con¬ 
sumption and conversation at the table. 

Attitude toward other children . Lit¬ 
tle children arc vary much interested 
in one another. When they arc gath¬ 
ered together as they are during tho 
nursery school lunch period, are they 
so distracted by one another's presence 
that it interferes with the amount of 
food they eat, or is there no effect? 
The records which were kept make ib 
possible to answer this question in tho 
case of this nursery school. Tho stu¬ 
dent reported the child's attitude ac¬ 
cording to the following points: dis¬ 
regarding, matter of /net, interested, 
distracted, disturbed by, disturbed 
whom. These data were treated as in 
bodily activity, tho weighting being 
done according to degree of distraction. 
The correlation between tho final scores 
on attitude toward other children and 
tho mean number of calories eaten 
(.12 ±,11) (table!) shows tliafc there 
is not much relationship between the 
two. When age is held constant a low 
negative relationship (—.21) is evident. 
For the most part, then, there is no 
connection between the amount of 
food eaten and degree to which the 
children may be distracted by one 
another. 

Altitude toward adult at the table , An¬ 
other way of getting some idea as to 
the influence of the student on tho 
children at her table was made possible 
by the records kept on the child's atti- 
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tudo. Four possible attitudes were 
given: demonstrative, matter of fact, 
ignored, and antagonistic. These data 
were also treated like those on bodily 
activity. The weighting was done so 
that the value increased with the in¬ 
creasing attention the child paid to the 
student. Individual scores showed 
tlmt most of the time the children were 
matter of fact in their manner toward 
the student in charge; they were fre¬ 
quently demonstrative, but seldom ig¬ 
nored or were antagonistic. When the 
score on this attitude was correlated 
with the mean amount of food eaten 
there appeared to be comparatively 
little relationship (,23 +.10). Here 
again, when age was held constant the 
relationship became negligible (.OH). 

Attitude toward visitors . Since the 
nursery school at the Institute is a re¬ 
search center nnd serves as a laboratory 
for study of the young child, there are 
a good many visitors during the course 
of the year. In fact it is an exceptional 
day when six or eight adults are not 
seated in each room during the lunch 
hour. They arc requested to make 
themselves as inconspicuous as possible 
but under the best of circumstances 
one may question os to whether or not 
their presence is a disturbing factor. 
With tho idea of determining j ust how 
distracting the visitors might be, the 
child's attitude toward visitors was 
included in tho record. Four condi¬ 
tions worn listed; unaware, casual, 
aware, and distracted, In working up 
the data the writer tabulated the ma¬ 
terial as in bodily activity. In the 
weighting, tho values were graded ac¬ 
cording to tho increasing degree of dis¬ 
traction. Each child's final score was 
correlated with liia mean number of 


calorics per meal (table 4). In most 
instances tho children were cither un¬ 
aware of tho adults or assumed a 
casual attitude toward them. Tho 
coefficient of correlation (.20 ±,11) be¬ 
tween the scores on the attitude toward 
visitors and the mean amount of 
calories eaten reveals low relationship 
between the two. There is a closer 
relationship between tho scores ob¬ 
tained on attitude toward visitors and 
age (.32 ±.00), and when age is held 
constant tho relationship between at¬ 
titude toward visitors and amount of 
food eaten practically disappears 
(—.03). 

The effect of the training method used. 
Individual scores for the use of each 
training method were worked out in 
percentage. Of the six methods praise 
was used most often, favorable com¬ 
parison next most often, and the other 
four methods—critical comment, tim¬ 
ing, reward, and example—were em¬ 
ployed approximately an equal num¬ 
ber of times. Generally speaking, 
the correlations between these various 
training methods and the average 
amount of food eaten indicate little 
relationship (table 4). The correla¬ 
tions with praise (.18 4-. 11), favorable 
comparison (.15 ±.11), and critical 
comment (.23 +.11), have such high 
probable errom that tho relationships 
become negligible, that with reward 
(.09 ±.11) is so small as to show prac¬ 
tically no relationship, and those with 
timing (-.33 ±.10) and with ex¬ 
ample (—.24 rb.lO) express some nega¬ 
tive relationship, but here, too, the 
probable errors are so high that the 
correlations lose their significance. 
One seems justified in concluding that, 
on the whole, there is litllo connection 
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between the amount of food these nurs¬ 
ery school children ate and tho dif¬ 
ferent methods of training employed. 

The relative influence of various fac¬ 
tors on the mean nu mber of calories eaten . 
With the purpose of checking tho cor¬ 
relations and confirming the relation¬ 
ships already obtained the 10 children 


and mean number of calories eaten, .70 
±,00. Tho children who spend the 
shortest time at the tablo (mean, 29 
minutes) are Group A; those who stay 
at tho table longest (mean, 41 minutes) 
are Group B. These confirm the 
correlation of —.65 between the time 
spent at the table and mean number of 


TABLE 7 


Influence of various factors on mean number of calorics eaten 



onoup a 

10 CHIIiDltKN WHO ATE 
MOST 

onouP ii 

■ 10 CtflLDBSN WHO ATJG 

i.r. war 

Mean 

s.n. 

Moan 

B.D, 

Calorics. 

404 

21.9 

414 

20.8 

Ago in mouths. 

47 

6,91 

32.0 

7.26 

Timo at tablo (min.). 

20 

4.33 

41 

5.0 

Attitudo toward food: 





Percent with relish. 

78.0 

9.7 

53.0 

I 11.2 

Percent matter of course. 

18.0 

7.7 

38.0 

9.58 

Disliked but ate. 

2.2 

! 1.04 

5.2 

9.57 

Refused. . . . 

0.6 

0.03 

3.9 

2.71 

Urged to eat..,... 

10 

3.69 

I 18.0 

13.0 

Helped. 

2.3 

3.59 

1 18.9 

13.0 

Attendance. 

108 

54.0 

109 

52.37 

Aotivity... 

3.10 

1.28 

3.13 

4.80 

Conversation... 

3.01 

.42 

3.1L 

.24 

Attitude to other children. 

3.14 

.33 

2.07 

.5 

Attitude to adult. 

3.20 

.20 

3.0ft 

.18 

Attitudo to visitors. 

1.40 

.20 

1.30 

.23 

Training methods: 





Praise. 

35.5 

11.45 

34.7 

11.44 

Favorable comparison. 

23.5 

5 

21.8 

o.ia 

Criticism. 

10.3 

5.39 

8.0 

5.38 

Timing... 

10.0 

5.0 

15.5 

0.7 

Reward... 

13.8 

4.33 

11.5 

4.89 

Example... 

7.G 

4.0 

8.0 

5.74 


eating the most food were compared 
with the ten eating the least. The two 
methods yielded very similar results. 
(See table 7.) The children of CiToup 
A ate more food on tho average than 
thoso in Group B; they are also older 
than Group B; both facts arc in agree¬ 
ment with the correlation between age 


calories eaten. The percentage of rec¬ 
ords showing that children ate with 
relish is higher for Group A; while 
Group B exceeds Group A in per cent 
of records in each of the three unfavor¬ 
able attitudes, matter of course, dis¬ 
liked but ate, and refused, urged and 
helped. All these differences are con- 
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sistcnfc with the correlations reported 
in table 4. 

Tile children who have attended the 
nursery school the longest (mean, 198 
days) arc those who eat the most 
(Group A), and those who have at¬ 
tended the nursery school the shortest 
length of time (mean, 109 days) cat the 
least (Group B). This data shows a 
somewhat higher relationship than the 
correlation +*40 ±.09. However, it 
may be that since these children are the 
older children, age is the chief factor, 
as would be indicated by the partial 
correlation, .017. 

The group of hearty caters differed 
very little from the group of light 
eaters in the mean ratings for bodily 
activity, attitudes toward other chil¬ 
dren, adult at the table, and visitors, 
and the correlations between food con¬ 
sumed and these factors arc corre¬ 
spondingly low. Likewise the two 
groups differ little in the extent to 
which praise, favorable comment, crit¬ 
icism, reward, and example were used 
ns a training method, and again the cor¬ 
relations on these factors are low. 

Group A shows a higher percentage 
of talkativeness than Group B, but 
from the low partial correlation one 
may suspect that age rather than 
amount of food eaten is tho important 
factor here. Tho negative correlation 
between timing as a training method 
and food consumption is consistent 
with the fact that this method is less 
often used with Group B than with 
Group A, 

Since these two methods of showing 
relationship, that of correlation and 
that of obtaining differences between 
two groups at the extremes, check so 


closely, it is safe to assume that the 
results obtained are fairly accurate for 
tho group of children studied. 

Factors affecting the kind of food eaten by 
Nursery School Children 

The second part of this study is con¬ 
cerned with the factors affecting the 
kind of food that tho nursery school 
cliildren ate. Obviously a big factor 
is the kind of food that is offered them. 
The meals which were served at the 
nursery school of the Institute were 
planned under the direction of the 
Division of Nutrition, Department of 
Home Economics of the University of 
Minnesota. These meals were simple, 
well-balanced, and took into account 
all the food nutrients necessary for the 
maintenance and growth of the pre¬ 
school child (26). 

Sample menus picked at random 

I 

January 31 
Scrambled Eggs 
Scalloped PoUtotea 
Buttered Peas 
Lettuce Sandwich 
Milk Pcaah Sauce 

II 

April 13 

Bice and Tomato 
Creamed Cabbage 
Peanut Butter Sandwich 
Milk 

Fruit Gelatin Thin Cream 

III 

May 27 
Creamed Fish 
Baked Potatotcs 
Buttered Cabbago 
Plain Sandwich 
Milk Peach Sauce 
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IV 

June 20 
Egg Souffle 

Buttered Now Potatotes 
Creamed Carrots 
Lettuce Sandwich 
Milk Pear Sauce 

Tho four sample menus above have 
been picked at random from tho meals 
served these children, and are repre¬ 
sentative of the type given. A protein 
dish, eggs, fish, meat, or cottage cheese, 
was practically always served. In a 
few cases—when they had soup, or, as 
in Menu No. II, where the main dish 
was rice—the protein was provided in 
some other form, the peanut-butter in 
tho sandwich, for example. Potatoes, 
a green vegetable (creamed or but¬ 
tered), sandwiches, milk, and a simple 
dessert, usually fruit or milk dessert, 
constituted the rest of the meal. 

The order in which these meals were 
served should be considered. The 
vegetable, which is rather generally 
thought to be the least liked of foods, 
(5), (18), (19), (23), was served first. 
This practice was instigated with the 
idea that when an individual is hungry 
lie is more apt to eat food which he dis¬ 
likes than at other times, Tho main 
part of the meal followed, and then the 
dessert. Measured portions of food 
were given the children, and the larger 
children were give somewhat larger 
amounts. Of course the children had 
second helpings if they wished. 

In the light of the general conditions 
of the nursery school, the results in 
tho study of the factors influencing the 
kind of food eaten arc interesting indeed, 
Inspection of tabic 6 shows that on the 
average, 68 per cent of the time the 
children ate their food with relish and 


20.8 per cent of tho time as a matter of 
course. Plainly, if one eats his food 
with relish ho likes it, and if he cats it 
as a matter of course he may bo con¬ 
sidered to have no aversion to it and, 
doubtless, in most cases has a mild 
liking for it. Therefore, it Bccms that 
one might assume that 94.8 per cent 
of the time the children ate their food 
because they liked it. The rest of tho 
time the children wore reported as 
having refused the food or eaten it 
although they disliked it. Tho per¬ 
centage of refusals was very low (2*23). 
In tho light of the common impression 
of children’s food idioayncracies, an 
examination of these refusals is en¬ 
lightening. 

Of the 3005 times that milk was of¬ 
fered (table 8), only 22 times was it 
refused, making a percentage of refusal 
of .73. And yet mothers frequently 
state that they find it a big problem to 
get their children to drink milk, Pro¬ 
tein food other than milk was refused 
but 37 times. The highest percentage 
of refusals was of eggs, the next highest 
of fish, and the lowest of meat. How¬ 
ever, tho small differences in percent¬ 
age could hardly bo considered signifi¬ 
cant. The total number of times that 
all vegetables wcie refused was 47 or 
1.56 per cent and the number of times 
that each individual vegetable was 
refused was so low that no comparison 
of the different vegetables could bo 
made. Evidently these children liked 
vegetables, although the fact that they 
were served before any other food was 
given may in part account for the few 
refusals. These results are illuminat¬ 
ing when tho studies of Sholley (28), 
Barker (5), and lmlay (19) are ex¬ 
amined. Sholley states, “Vegetables 
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prove the stumbling block for many 
children. Probably mothers experi¬ 
ence more difficulty getting children 
to eat vegetables than any other item 
of the diet/' In her conclusion Barker 
says that her findings showed that every 
child studied presented some problem 
so far as vegetables wore concerned, 
and Imlay maintains that "vegetables 
are the most generally disliked of all 
classes of foods.” All three of these 
studies included the home situation as 


not offer enough difference for com¬ 
parison. 

The total percentage of records of 
"disliked but ate” was 3.25. Since 
the correlation between the number of 
urgings and the percent of records 
"disliked but ate” was .70 =b,06 it 
might be inferred that the records of 
"disliked but ato” showed the influence 
of the student in charge. Of the total 
number of times milk was offered, 3005, 
there were only 36 times that the chil- 


TAELE 8 

Record of foods refused or disliked but eaten 


FOOD 

TUI £8 

REFUSED 

DISLIKED ACT ATfl 

OFFERED 



Timofl 

Porcont 

Milk . 

3,005 

22 

.73 

36 

1,19 

Other proteins* 

| 





Eggs . . . 

876 

15 

1.71 

33 

3.77 

Salmon... 

386 

5 

1.3 

1 16 

3.0 

Meat . .. 

DOS 

S 

.88 

11 

1.21 

Cottage Cheese... 

171 

0 

| 5.20 

16 

9.35 

Total... 

2,336 

37 

1.62 


2.60 

Vegetables.. 

3,005 

47 


161 

6.35 

Carbohydrates: 






Potatotea, Rico or Spaghetti. 

Sandwiches. 

2,047 

30 

.74 


2,88 

3,005 

44 


89 

2.00 

Tottil . 

6,062 

74 

1.24 

100 

3.10 


well as tho nursery school or the pre¬ 
school clinics. Carbohydrate foods 
were refused only seventy-four out 
of 6932 times they were offered 
which gives a percentage of refusal of 
1.24; the percentage of sandwiches, 
1.46, although not significant, was 
practically twice that of the other car¬ 
bohydrate foods, ,74 per cent. Tho 
refusals of desserts wero listed accord¬ 
ing to tho different kinds of dessert, 
but here again the total number of 
refusals was so small, 116, that it did 


dren "disliked but ate,” a percentage 
of 1,19, 

An examination of the records of the 
protein foods other than milk in the 
category "disliked but ate” shows some 
interesting comparison, although the 
records are so few that the comparisons 
are not significant. Tho percentage 
of "disliked but ate” for cottage cheese 
is 9.35, or more than twice as much as 
the percentage for eggs, 3.77, or fish, 
3.9, which aro practically the same. 
Meat shows much tho lowest percent- 
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age, 1*21, or one-third that for eggs and 
fish. The number of records of vege¬ 
tables “disliked but ate," 161, is divided 
rather generally among the individual 
vegetables, and these records are also 
too few to be significant for comparison. 
The percentage of times “disliked but 
ate,” 6.35, is somewhat higher than 
that for other foods, howover, and 
lends a littlo weight to the impression 
that vegetables are not liked ns well 
ns other foods. The common impres¬ 
sion that children like carbohydrate 
foods is borne out by the records, 
which show that there are only 190 
cases of “disliked but ate,” or a per¬ 
centage of 3.19. The 63 records of 
desserts “disliked but ate” are pretty 
generally divided among the various 
desserts. The percentage of times 
“disliked but ate” is very low, 2.09. 

In general there is littlo difference 
in the refusals of vegetables, carbohy¬ 
drate foods, and protein foods other 
than milk; the refusals of milk are 
somewhat lower than of these foods; 
and of desserts a little more than twice 
os high. In all cases, however, the 
percentages are too low to be very 
significant. There is more variation 
in the percentage of records of “dis¬ 
liked but ate,” the percentage for 
vegetables being enough higher than 
the others to indicate more of a dislike 
for these foods than for the others. 
Nevertheless, the total records of “dis¬ 
liked but ate,” 3.25 per cent, is too low 
to have much weight. 

Length of nursery school attendance 
apparently had some influence on the 
various attitudes which the children 
assumed toward their food. The. cor¬ 
relation coefficient for length of nursery 
school attendance and “with relish” 


(.39 ±,09) indicates that to a certain 
extent the longer the ohild has been 
in the nursery school the more likely he 
is to ent with relish, (See table 4.) 
Age seems to be something of a factor 
here, for when it is held constant the 
coefficient drops to .27. According 
to the coefficient for length of nursery 
school attendance and “as a matter of 
course,” —.31 db.10, the child tends to 
eat less as a matter of course tho longer 
he has been in the nursery school. Ago 
appears to enter hero, too, for when 
partialled out the coefficient becomes 
— .16. Tliero is little relationship be¬ 
tween tho length of nursery school at¬ 
tendance and “disliked but ate," ac¬ 
cording to the coefficient —,22 ±.11. 
Ago apparently does not enter in, be¬ 
cause tho coefficient for “disliked but 
ate” and age is .02 ±.11. The coef¬ 
ficient for nursery school attendance 
and “refused" is - .31 ±.10, the same 
as for "matter of course,” and with 
age held constant becomes —.16, 

These results are consistent with one 
another but do not indicate as high a 
degree of relationship as one might 
expect. They do indiento that, at- 
lcast in a small measure, the children's 
attitude toward their food improves 
with attendance at tho nursery school. 
It is possible that greater improvement 
might have been shown if tho records 
had been available for the earlier 
months of the school year. 

Since on the average 94.8 per cent of 
the records on the attitude of tho chil¬ 
dren toward their food indicate that 
tho children ate their food because 
they liked it, and a study of the records 
of refusals and “disliked but ate" 
shows relatively little difference in 
liking for the different foods, it seems 
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fail to assume that the chief factor in 
the kinds of food eaten by these chil¬ 
dren is the fact that they liked it* 
'This evidence of liking the various 
foods is bo marked in contrast to the 
idiosyncrasies reported in the home 
—Roberts and Moseley (23), Barker 
(5), Blanton and Blanton (6), W. R. P. 
Emerson (13), Gruenberg (18), Imlay 
(19), Mohr (21), Rice (22), Schmidt 
(27), Shollcy (28), and Anderson and 
Foster (2)—that one is forced to the 
conclusion that tho nursery school 
situation is responsible. Miss Lydia 
Roberts, University of Chicago, one 
of tho foremost students of child nu¬ 
trition. today, voices a similar conclu¬ 
sion when she says, “Perhaps tho most 
effective agency now existing for im¬ 
proving child nutrition is the nursery 
school” (23). 

SUMMARY 

1. Records of the food and eating 
habits of the nursery school children 
at the institute of Child Welfare, the 
University of Minnesota were studied 
statistically to determine some of the 
factors affecting the amount and kind 
of food eaten by these children. There 
wore 3005 records made on 37 chil¬ 
dren by 46 students over a period of 7 
months and 10 days. 

2. There is no sex difference in the 
amount of food eaten by these children. 
A significant age difference ia evident 
only between the youngest group of 
children, ages 1:6—2:5, and the oldest 
group, 3; 5—4 ;8, the D.S.E, of D being 
4.17. 

3. The children who stay at the table 
the longest time on the average tend 
to eat less food, as indicated by the 
coefficient of correlation, —.65 ±.06. 


Even when age is hold constant this 
relationship is maintained, although 
to a somewhat less degree, (r is — .55). 

4. The influence of the students in 
charge of the children when at their 
tables at lunch time was shown by the 
students' standard deviation scores. 
With some students the children ate 
more than their average, with some 
cases less, and sometimes there was no 
difference. 

5. The correlation between the 
amount of food eaten and the iongth of 
nursery school attendance is positive, 
but the coefficient is not very high— 

.40 ± .09. Moreover, when age is held 
constant the coefficient becomes .017, 
so that age seemed to bo the chief 
factor, 

6. Four different attitudes of the 
children toward their food were re¬ 
ported: “with relish,” 68 per cent of 
the time; “as a matter of course,” 26,8 
porcentoftho time; “disliked but ate,” 
3.25 per cent of the time; and “refused, 1 
2,23 per cent of the time. The scores 
on these attitudes were correlated with 
the mean number of calories eaten 
daily. The correlation with “with 
relish” was ,68 ±.06; with “matter of 
course,” —57 ±.07; with “disliked but 
ate,” —.39 ±.10; and with refusals, 
— ,62 ±.07. All these relationships 
arc in accord with expectation. 

7. The number of urglngs and the 
amount of food eaten (^.53 ±.08), 
and the number of times help was given 
and the amount of food eaten (—.44 
±.09), point out the inverse relation¬ 
ship that would be anticipated. 

8. There is no significant difference 
in the mean amount of calories cuteu 
by these children in the winter and in 
the summer months, as determined by 
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D.S.E, of D. These findings are in¬ 
teresting in the light of Clayton's (9), 
who finds no seasonal variation in 
growth. 

9. The relationship between bodily 
activity during the meal and the amout 
of food eaten is very low—,ll±.ll. 
With age constant it becomes negli¬ 
gible—.057. 

10. The conversation at the table 
other part of the child and the amount 
of food he eats apparently have little 
in common. The coefficient of cor¬ 
relation is .37 ±.09, and with ago 
partialicd out it becomes .016. 

11. There is little relationship be¬ 
tween the amount of food the children 
eat and their attitude toward one an¬ 
other, according to the correlation, 
.12 ±. 11 . 

12. That the attitude toward the 
student at the table did not have a 
very marked influence on the amount 
of food the children ate is evident from 
the correlation of 23 ±.10 between it 
and the mean amount of food eaten, 

13. The coefficient of correlation 
between the amount of food eaten and 
the children's attitudo toward visitors 
is .20 ±.11, which indicates that these 
children arc less disturbed by visitors 
than one might think. Age appears 
to enter in, for when it is held constant 
the coefficient becomes “.03. 

14. Six training methods were used; 
praiBe, favorable comparison, critical 
comment, timing, reward, and example. 
Surprisingly enough, the coefficients of 
correlation sliow very low relation¬ 
ships in case of praise, favorable com¬ 
parison and reward, and low negative 
relationships with timing and example. 

15. A tabic was prepared showing 
the influence of the various factors 


above in the case of the ten children 
who ate tlie highest average amount 
of food and the ten who ato the lowest 
average amount of calories. The re¬ 
sults on this table checked with tho 
correlations. 

16. An analysis of the rcfuBals of 
food, which were recorded os the atti¬ 
tude toward food only 2.23 per cent of 
the time, Bhowed very little discrimi¬ 
nation between vegetables, carbohy¬ 
drates and protein food other than 
milk. The refusals of milk were tho 
least frequent, and those of desserts 
the moat often, 

17. Tho attitude of “disliked hut 
ate" was assumed most often toward 
vegetables and least often toward milk, 
the other foods ranging in between. 
ThiB result gives some support to the 
opinion that children like vegetables 
the least of any food. 

18. Correlations between the length 
of nursery school attendance and the 
attitudes toward food show a slight 
tendance on tho part of the children to 
cat more “with relish/' less as n matter 
of course, to assume tho attitude of 
“disliked but ate" less, and to make 
fewer refusals of food the longer they 
arc in tho nursery school. 

19. Since on the average in 95.8 per 
cent of the time the children aro re¬ 
ported as liking their food, it seems safe 
to assume that this is the important 
factor in the kind of food eaten. 

The nursery school environment 
where only those children who are, 
normal physically arc permitted, where 
the meal is carefully balanced; the chil¬ 
dren's health is safeguarded, the equip¬ 
ment is suited to the child's size and 
needs, a fixed routine in maintained, 
causes for emotional disturbance are 
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reduced to the minimum, not too much tained, may justly bo assumed fco have 
but enough attention 13 given, and a a largo part in this wide-spread liking 
happy, comradely atmosphere is main- of food. 
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A Study of Five Bilingual Children from 
the Same Family 

Ma-doiuk E, Smith 


T HE five children discussed in 
this study are a boy and four 
girls from the same family who 
lived part of their lives in China, where 
the four girls were born, and part in 
the United States, the country of their 
parents. 

During their residence) in China, they 
were exposed to two languages in their 
own home; English from their parents 
and Chinese from the servants. Their 
contacts with other children outside 
their home were mainly with other 
bilingual children of American or 
Canadian parentage, although there 
was a little contact with non-English 
speaking Chinese children. These bi¬ 
lingual children ordinarily used Eng¬ 
lish as their medium of conversation. 
The formal education of the three older 
children who lived long enough in 
Chinn, for their schooling to be begun 
there was almost entirely in English. 
It is probably near the truth to esti¬ 
mate that their exposure to English 
and Chinese while in China was ap- 
proximatclyequal untilnf ter three years 
of age when with increasing contact 
with other English-speaking children 
and the beginning of their formal edu¬ 
cation a fow years later, English be¬ 
came more and more their preferred 
language. During their residence in 
the United States, however, practi¬ 


cally no use was made of Chinese by 
either the children or their parents 
except for a few handy phrases. 

One child, Ruth, was really mono¬ 
lingual until almost three years old ns 
she spent the period from fourteen to 
thirty-four months in America. She 
thus serves to some extent as a control 
for the three children who were bi¬ 
lingual at that age. 

The mother’s records of the vocab¬ 
ularies of the four older children at 
twenty-one and twenty-four months 
as given in the table show that Ruth, 
the monoglot, used over twenty per 
cent more words at each age than did 
her brother, although, his mental 
ability as measured on tho Stanford- 
Binet test at a later age was greater 
than hers. Ruth's vocabulary also 
was tw ice as large at twenty-one months 
and fifty per cent larger at two years 
than that of her older sister whoso I.Q. 
is the same at a time when the two 
girls were equally bilingual. Lois, 
whose I.Q. exceeds Ruth’s by ton 
points at nine years, however, equals 
her sister in size of vocabulary at two 
yeaTS, The distribution of these vo¬ 
cabularies between English and 
Chinese words are given in tho table. 

Jane, John and Lois were all exposed 
to the two languages during their 
second year. John, although born in 
184 
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the United States spent the period 
from eleven months until seven-and-a- 
half years in China. Jane and Lois 
lived in China from birth until thirty- 
two and thirty-seven months old re¬ 
spectively and Jane returned to China, 
living there again from four years to 
ten-and-a-half years. John, owing to 
his mother’s illness was cared for more 
by the Chinese nurse than were any of 
his sisters. This, probably, accounts 
for the higher percentage of Chinese 
words in his vocabulary. 

D Living Jane’s visit to the United 
States from thirty-two months to 
four years, she forgot much of her 
Chinese through disuse, though not so 
much as did Lois in the same length of 
time; owing to whooping cough and 
her mother’s health (it will be remem¬ 
bered that her brother was born during 
this visit to America), Jane was con¬ 
fined pretty closely to homo where 
her Chinese was understood; while 
Lois was sent to nursery school. That 
Jane’s Chinese was not entirely for¬ 
gotten is indicated in the Stanford- 
Binet test given her at three years 
eleven months when in response to 
the question, “What is a horse?” she 
answered, “Nnmo ma,” (the Chinese 
word for horse). 

Lois had made a good start in talking 
before she left China just before her 
third birthday. Her vocabulary at 
two years was almost the same size as 
that of her monolingual sister and she 
seldom confused the two languages. 
But when she was enrolled in the Iowa 
Child Welfare Research Station’s Pre¬ 
school Laboratory at three years and 
three months, her mental age was 
only two years ten months and her 
vocabulary score was ObO words by the 


Smith Vocabulary Test. This was 
about four months below the norm for 
her ago, when she was given that test at 
thirty-eight months. At three years 
five months, her vocabulary had in¬ 
creased to 1100 words which was equiv¬ 
alent to only about two months below 
her ago level And in the spring, at 
three years eleven months when her 
second language was completely for¬ 
gotten, her mental age was four years 
giving her an I.Q. of 102 as compared 
with that of 87 in the fall. Five years 
later at nine years one month, in spite 
of a year of serious Illness intervening 
which was due to complications from 
scarlet fever, Lois’s I.Q. had continued 
to increase and was then 112. 

Three of the four older children wero 
tested at two or three years of ago and 
again nfc nine or ten years. In every 
case the test used was the Stanford- 
Binet and again occurred in L Q. In 
the case of Ituth, who on neither occa¬ 
sion was much affected by her knowl¬ 
edge of Chinese, the gain in I. Q. was 
but five points. Jane, vrho was still 
using a very little Chinese at the time 
of the first test and used Knglish much 
oftener at the time of the second 
test, gained eight points. By the time 
of their second tests, these two girls, 
although able to use Chinese to a 
considerable extent, showed much 
greater facility with Knglish and used 
it preferably whenever it would be 
understood. Lois, however, was still 
bilingual at the time of her first test, 
although she, too, was beginning to 
lose her former facility, and when she 
was nine years old she had completely 
forgotten her Chinese. She gained 
twenty-five points in I. Q. Apparently, 
the more truly bilingual I lie child was 
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at the earlier age, the more her I.Q, 
was affected. 

The baby Mary had begun to talk 
and used quite a number of words, 
both Chinese and English (unfortu¬ 
nately the exact number is not avail¬ 
able) at the time the family left China 


was still backward in talking, a sample 
of her conversation recorded at that 
time gave her a sentence length of 
but 1.7 words per sentence, which is 
the average for two year olds, showing 
a retardation of five months at that 
time although her I.Q. of 114 at seven 


TABLE 1 


Sue o/ vocalmiarij and merited tea t scores oj the five c/uJdren 



JANE 

mm 


LOI8 

MATIY 


l 

2 


4 

6 

Vocabulary at 






21 months (Norm 118 words) 






English words. 

45 

121 

41 



Chinese words. 

10 

3 

01 


1 

Tots!. 

01 

124 

102 



24 months (Norm 272 words) 






English words. 

122 

250 

83 

104 


Chinese words. 

1 42 

0 

118 

91 


Total..... 

1Q4 

250 

20L 

255 


Early mental test 






C. A. (years and months).,. 

3-11 

2-7 


3-3 

1 

M. A, (years and months). 

3-8 

2-G 

| 

2^10 

1 

I.Q. 

03 

97 

I 

87 


Later mental teat 






C. A. (years and months). 

10-10 


7-8 

0-1 

7-4 

M, A, (years and months)..... 

10-U 


8-8 

10-2 1 

8-4 

I.Q. 

101 

102 

113 1 

112 

114 

Gain in I.Q. of those tested twice... 

8 

6 1 


25 


Age of residence in China 






From. 

Birth 

Birth 

11 mos. 

Birth 

Birth 

To. 

32 mos. 

14 mos, 

1? yra. 

35 mos, 

15 mos. 

And second residence 



( 5 mos. 



From....... . . 

4 years 

34 mos. 




To. 

f 10 yrs. 

(9 yra. 





\ 7 mos, 

|\ 3 mos. 





when she was fifteen months old, By 
twenty-one months, alt but one Chinese 
word had been dropped from her vo¬ 
cabulary and moreover, she was talking 
less and her English vocabulary had 
not increased by more than one or two 
words. At two years five months, she 


years would indicate a superior intelli¬ 
gence. This later retardation is due 
in part, however, to a mastoid opera¬ 
tion at twenty-three months. The 
case of another child, similar to Mary’s, 
has come to the writer’s attention. 
Avis Ann, at nineteen months was 
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brought from a bilingual environment 
in China to Honolulu where the Chi¬ 
nese she had learned was not under¬ 
stood, She, too, ceased her progress 
in speech and even went backward for 
a time. 

CONCLUSIONS 

The cases of the two babies who were 
just beginning to talk at the time of 
change to an environment where a 
language they had used was not under¬ 
stood suggest that such a change causes 
enough mental confusion to a child, 
when he finds words that have hereto¬ 
fore) produced results no longer do so, 
to cause him to tend to cease further 
attempts at speech for a time. 

Lois's case of relatively low I.Q. and 
vocabulary at the time when she was 


adjusting to a similar change in envi¬ 
ronment with the later riso in both vo¬ 
cabulary and I.Q, ns she forgot one of 
the two languages she spoke suggests 
that confusion arises from the use of 
two languages in preschool years. 

The larger size of the vocabularies 
of tho monolingual child, especially 
when tho I.Q.'s of the children are 
taken into consideration, would also 
suggest a confvision in learning to talk 
on the part of the bilingual children. 
For norms referred to in this study see 
Madorah E. Smith (1). 

REFERENCES 

(1) Smith, Madokaii E.: An investigation 
of tho development of tho sentence 
and the oxtent of vocabulary in young 
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The Effect of Surroundings on Free 
Association in Young Children* 


Helen M. 

T HE purpose of this study was to 
determine the effect of sur¬ 
roundings on free association 
responses made by young children. 
Much work has been done in the field 
of free association, but there is practi¬ 
cally no experimental ovidcnce concern¬ 
ing tho effect of the immediate environ¬ 
ment on results of such tests, The 
problem is an important one in tho 
psychological field, especially in tho 
experimental and testing divisions. 
Because of the emphasis placed on 
experiments of this nature in child 
welfare and child psychology, this study 
should be of value in further experi¬ 
mentation of this type. 

The only experimental work which 
has much relationship with this study is 
that which has been done in connection 
with the naming sixty words test 
which is found in several of the stand¬ 
ard individual intelligence scales. 
This test is located at ten years in the 
Stanford-Binet, and at eleven years in 
the Goddard and Kuhlmann tests. In 
his general procedure for giving this 
test, Terman uses the following in¬ 
structions: 

+ Tho writer gratefully acknowlegea tho 
advice and encouragement given her in tho 
preparation of this study by Dr. Florence L. 
Goodcnough. 


SUNPBERQ 

"Now, I wont to sec how many different 
words you can name in threo minutes. 
When I flay 'ready,' you must begin and 
name the words ns fast as you can, and I will 
count them. Do you understand? ho sure 
to do your very best, and romember that 
just any words will do, like 'cloudB,' ‘day, 1 
'chair,' 'happy,'—Ready, go ahead.” If 
there ie a pause of more than fifteen seconds 
within the teat, tho child is urged with, 
"Go ahead, as fast as you can. Any words 
Will do.” 

The test is passed if sixty words are 
named in three minutes. For the 10 
year olds, Terman found the average 
number of words for the six successive 
half minutes to be: 18,12$, 10$,9,8$, 
7. He found that usually only tho 
very intelligent improve after tho first 
half minute. He also found that a 
large number of repetitions indicates a 
tendency to mental stereotypy. He 
states that the proportion of repeti¬ 
tions made by normal children rarely 
exceeds 2 or 3 per cent of the total num¬ 
ber of words while retarded children 
of the same level often reach 6 or 8 per 
cent. There was a slight superiority 
of girls over boys shown throughout 
the entire scale from 5 to 13 years. 

Terman (2, 3) found also tliat the 
per cent passing below I.Q. 96 was 30; 
those passing between I.Q. 96 and 105 
were 70; while the per cent passing 
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above I.Q. 105 was 76. In discussing 
the types of response in relation to 
the testing room he writes, 

"Another typo of response consists in 
naming only objects present, or words which 
present objects immediately suggest. It is 
unfortunate that this occurs, since rooms in 
which testing is done vary ao much with 
respect to furnishings. The subject who 
chooses this method is obviously handi¬ 
capped if the room is relatively bare. Ono 
way to avoid this influence is to havo all 
subjects name the words with eyes closed, 
but the distraction thuB caused is sometimes 
rather disturbing. It is perhaps best for 
the present to adhere to the origihal pro¬ 
cedure and to follow the rule of making tests 
in a room containing few furnishings in 
addition to the necessary table and chairs. M 

METHOD 

Subjects 

The subjects of this experiment were 
children attending the nursery school 
and kindergarten of the University 
of Minnesota Institute of Child Wel¬ 
fare. Records were obtained for 60 
children, 30 boys and 30 girls, ranging 
in age from 2\ years through 5 years. 
Only three of the children were below 
3 years at the time of their tests and in 
two of the cases this was only a matter 
of two and three months. 

Experimental 'procedure 

The best method of testing the effect 
of the surroundings on the responses of 
the children seemed to bo to subject 
them at one experimental period to an 
environment containing a large num¬ 
ber of external stimuli and at another 
time to place them in surroundings as 
freo as possible from such stimuli. 
This was done by testing the subjects 
at ono tiino in a room bare of all 


uncccssary objects and then repeating 
the experiments in the same room con¬ 
taining a great number of articles. 
The room used was a rather small one, 
11£ feet by 7 feet, lighted by a sky 
light in a sloping roof. The children 
could see only sky from the skylight, 
and so no outside visual distraction was 
present. A radiator below tho sky¬ 
light, a tier of shelves in one corner, an 
electric light, and two doors wore also 
unremovable parts of the room. 
These, with tho two chairs used by the 
experimenter and the subject and the 
recording apparatus, consisting of 
record blanks, pencil or pen, and stop 
watch, were necessarily present at 
all periods. The additional objects 
placed in tho room at the crowded 
sittings were: a wagon, kiddie car, 
truck, small iron firo engine, wheel 
barrow holding a large wooden ball, 
folded cot, box with blanket on it, 
largo basket holding some blocks, 
small hobby horse, large chair, and 
several books placed on ono of tho 
shelves. 

The children were divided into two 
groups, each one paired with another 
according to sex, age, intelligence 
(I.Q.), and occupational status of the 
parents. In order to avoid the error 
that practise effect would have on tho 
results, one group of the children was 
started in the empty room, while the 
oilier group was first tested in the 
crowded room. 

Each experimental period was two 
minutes in length rather than the 
three minutes used by Terman. The 
three minute period seemed rather 
long for such young subjects and 
avoidance of fatigue was important. 
The responses were taken down sopu- 
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rately for each \ minute and each 
subject was tested at four different 
periods within two weeks. Four suc¬ 
ceeding days were used if this were 
possible but often absences or other 
experiments interfered. However, 
the cases were discarded where experi¬ 
mentation covered a longer period 
than two weeks. The children in 
group one were tested in the empty 
room for the first experimental period, 
in the crowded room for the second, 
then in the empty room once more, and 
finally were placed in the crowded 
situation again. For those in group 
two the same method was used except 
that their first experimental period 
was in the crowded room and their 
last in the empty one. 

The name and the group number of 
each child was placed on each record 
blank, and the date, time at which the 
test was given, and the condition of 
the room (empty or crowded) was 
recorded for each of the four experi¬ 
mental periods. All of the responses 
of the subjects were taken down with 
the responses for each half minuto 
divided into separate sootiona. 

As each child came into the room a 
few moments were taken for conversa¬ 
tion in which an attempt was made to 
establish “rapport” with the subject 
and to make him feel at ease. This 
was difficult in only a few cases as the 
experimenter was an assistant in the 
nursery school and was known to all 
of the younger children. The cases in 
which the child refused to respond 
wore eliminated. The experimenter 
then said, “Toll mo all of the things 
that you can think of. You can think 
of a door, can't you? You can think 
of a dog, and a light, and the sky, 


can’t you? Now, can you tell me all 
the other things you can think of?” 
During the period in the crowded room 
the words wagon, grass, truck, and 
tree, were substituted for those used 
above. In both instances two of the 
objects named were in the room and 
two were outside associations. 

At the first response the stop watch 
was started. If the child made no 
response, ho was urged again, “You 
can think of many more things, can't 
you? Toll me all the other things 
you can think of,” This urging was 
also used for pauses of longer than 
ten or fifteen sccondB, If the child 
began repeating only tlio examples 
used by the oxperimenter, the latter 
said, “You can think of many other 
things too, can’t you? Tell me all 
the other things you can think of.” 

At the end of each experimental 
period each child was given a small 
star which was pasted onto a small 
oblong piece of paper. This was in no 
sense a reward for good behavior as 
every subject was given one as a part 
of the general procedure and no men¬ 
tion was mado of what had gone before. 
The intention was to keep up the 
children's interest throughout the four 
periods. This proved on the whole, 
vory successful as the children wero 
very proud of their stars and wished to 
keep repeating the experiment. A 
blue star was given at the end of the 
first experimental period, a red one at 
the end of tho second, a silver one at 
the end of the third, and a gold one 
at the end of the fourth period. 

No child was given the tost more than 
once on one day. Most of tho chil¬ 
dren were tested during the hours from 
0:30 to 11:00 in the morning. The 
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exceptions to this were the children 
of the afternoon kindergarten session 
who were tested from 1:30 to 2:30, 
These hours appeared to he the best 
for the experimental work as at those 
times the children are usually feeling 
at their best. 

RESULTS 

Treatment of data 

Tho words given by cneh of the 
subjects during the four experimental 
periods (T-E, II-E, I-C, and II-C 
were totaled both for the half minutes 
and for the entire two minutes. Tho 
lists were then looked over and the 


TABLE 1 

Age distribution of 



| 

' I 

B 

* 

a * 

P° 

Girls. ,.,,.. 

m 

8 


Ml 

Boys. 

6 

9 


■ 

Total..... 

11 

17 1 

32 



Mean ago in 

months,.. 

37.46 

62.531 


50.32 



responses totaled excluding all repeti¬ 
tions. Then the number of words of 
outside associations wore recorded 
both with and without repetitions. 
From the list of outside associations all 
words which wore specifically con¬ 
nected with tho experimental situation 
or procedure were omitted. Thus 
none of the words which had been 
used as examples by the experimenter 
were counted. Likewise such things 
named as articles of clothing worn by 
tho experimenter or subject were 
excluded. 

The totals under all these conditions 


were then averaged so that the mean 
score (number of words) might bo 
obtained for the four experimental 
periods. This same procedure was 
followed for each of the half minute 
periods also. The sixty subjects were 
then divided into three groups accord¬ 
ing to age, 3 year olds, 4 year olds, and 
5 year olds. The three children who 
lacked a few months of being three 
years were included with this group. 
Tho 3 year olds consisted of the chil¬ 
dren ranging in age from 2 years, 10 
months to 3 years, 10 months; the 4 


TABUS 2 

Reliability coefficients 


courblationb between: 

r 

F.B. 

r RMS ED 
WT APB AR¬ 
MAN- 
BROWN 
FORMULA 

I-E and II-E, all 
words included.,.. 

.69 

■ 

,74 

1-C and II-C, all 
words included.... 

.78 

■ 

.88 

I-E and II-E, repe¬ 
titions excluded... 

1 

.08 


.81 

I-C and II—C, repe¬ 
titions excluded.. ,| 

.75 


.80 


year olds ranged from 3 years, 10 
months to 4 years, 10 months; and 
the 5 year olds covered from 4 years, 
10 months to 5 years, 10 months. 

Table 1 shows the distribution of 
subjects according to age and sex and 
the mean age of the whole group and 
for each age group. 

The half minute totals for these age 
groups wore then recorded and aver¬ 
aged. Groups averages for the second, 
third, and fourth half minutes were 
expressed as percentages of the first 
half minute for the four experimental 
periods. 
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Reliability 

The totaled scores for all the children 
for I-E (first experimental period in 
empty room) were then correlated 
with the total scores of II-E, and 
the same was done for the I-C scores 
(first time in crowded room) and the 
Il-C scores (second time in crowded 
room). Correlations were also figured 
for I-E and II-E without repetitions, 
and I-C and II-C without repetitions, 
The results are shown in table 2, 

The correlations between the 
crowded situations, both, with and 
without repetitions, are a good bit 


and crowded situations were deter¬ 
mined. The results obtained with and 
without repetitions were .066 and .00 
respectively. When the obtained dif¬ 
ferences between the two correlations 
were divided by the probable error of 
the difference, in both instances the 
results were 2.8S when all words were 
used and 1.17 when repetitions were 
excluded, Therefore, when all words 
arc included, there were 97.5 chances 
in 100 that the tmo difference in favor 
of the crowded room h greater than 
zero; when repetitions arc excluded, 
there are only 78.4 chances in 100 that 


table 3 

Average number oj association$ 



i-i 


t-C 

ll-C 

Mean 

B.D. 

Moan 

S.D. 

Mobo 

S.D. 

MoftTl 

S.D. 

Total words... 

Without repetitions. 

Total outside associations. 

Without repetitions. 

17.08 

15.98 

9.0 

8.57 

8.64 

7.04 

1 

8.44 

7,04 

1132 

8.28 

7.81 

24.20 

20.07 

8.25 

7.63 

0.38 

8.40 


higher than those between the empty 
situations. This is especially interest¬ 
ing considering that Term an advises 
as bare a room as possible for the 
sixty word test. Another interesting 
point is that in the case of the empty 
room the correlation is raised by ex¬ 
cluding repetitions whereas in the 
crowded situation it is lowered by 3 
points by this exclusion. It might 
have been expected that the correla¬ 
tions between scores with repetitions 
excluded would be higher in both cases. 
The fact that the differences are re¬ 
versed between these two sets of cor¬ 
relations may be due to chance. 

The reliability of the difference 
botwcon the coefficients for the empty 


the difference favoring the crowded 
room is greater than zero. 

In correlating the combined scores 
for the empty situation with the com¬ 
bined scores for the crowded situation 
the results obtained were: 

E and C with all words r V JO. 

included.03 .0525 

E and C without repeti¬ 
tions.89 .0180 

The first correlation .63 is rather low 
but when repetitions are excluded the 
higher r of .89 is obtained. This indi¬ 
cates that the individual children tend 
to hold their place much better m the 
two situations when repetitions are 
excluded. 
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General averages 

Table 3 shows the average number 
of words for the whole group of sixty 
children for the four experimental 
periods. 

As will be noted in a comparison of 
the averages of all words and the 
averages without repetitions, the 
second crowded period is the only one 
in which more than two words arc 
repeated. In this there wore 3.23 
repetitions. This is an interestng 
point, for, considering the youth of 
the subjects, more repetitions might 
have been, expected. In the averages 
of outside associations the mean num- 


TA.DLE 4 

Pei' cent of repetitions 



I-E 

H-B 

J-U 

IT-0 


per 

per 

per 

per 


cent 

cent 

cent 

CC7it 

Total words...... 

8.4 

6.4 

2.7 

13.3 

Outside associations..,,. 

4.81 

8.8 

6.4 

8.7 


ber of repeated words is never greater 
than one. 

The proportion of repetitions to 
total number of words as shown by 
per cents is greater in most cases than 
that given by Terman for normal chil¬ 
dren. He found 2 or 3 per cent re¬ 
peated words in normal children whilo 
6 or 8 per cent were given by retarded 
children, Table 4 shows the per cents 
found in this study. The higher per 
cents seem natural since the subjects 
were so much younger than those used 
by Tormam 

On the average the fewest number 
of words were given in the first empty 
period and the greatest number in tho 
second crowded situation. More words 
were given in the second empty situa¬ 


tion, however, than were given in the 
first crowded situation. In the aver¬ 
ages oxchiding repetitions tho second 
crowded period loses its lead to the 
second empty period. This, however is 
not significant as the difference is only 
.08 of a word. Fewer outside asso¬ 
ciations were given in the crowded room 
than in the empty one. In both in¬ 
stances in the crowded room, with and 
without repetitions, the mean number 
of outside associations was less than in 
the first empty period. The greatest 
number of outside associations were 

TABIE 6 

Scores by half minute intervals 


poor successive 

UA-Lf MINUTES 


■ 

B 

H 

B 

nj 

■ 



SI 

EE 


£Pj 





jet 










PSMB 



91 

iW| 




given in the second empty period. It 
is natural that there were more outside 
associations in the empty room because 
the child had fewer inside stimuli on 
which to draw. 

Tho results for tho four successive 
half minutes of the four experimental 
periods can be seen in table 5, and a 
comparison with the results found by 
Terman for his 10 year olds is given 
in table G. 

The average number of words given 
by Terman's subjects is, naturally, 
greater than the average found in this 
study. The per cents, however, do not 
differ radically, especially for the 
second and third half minutes and in 
the fourth half minute the children of 
this study hold up somewhat bettor 
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than did Terman'e. Torman finds a 
decrease in per cent for each successive 
half minute. On the whole the same 
tendency is found in this study, How¬ 
ever, a few exceptions may be noted 
here. An increase in the average 
number of words is found in the last 
half minute in two cases out of four 
(I-E and I-C) and the whole group 
(table 6); in three cases out of four 
(I-E, I-C, and II-C) for the five year 
olds (table 7); and in three cases out 
of four (I-E, II-E, and I-C) for the 
four year olds* In the three year old 
group there is a decrease in the last 
half minute in all cases except I-C 


These correlations arc so low that they 
probably come within the limits of 
chance. As will be noted the probable 
errors arc very large. 

Sex differences 

In comparing the mean number of 
words given by the thirty boys and the 
thirty girls in the four different periods 
for all words, with and without repeti¬ 
tions, and for outside associations 
with and without repetitions, the boys 
averaged fewer words in 8 of the cases, 
were even with the girls in 4, and 
averaged slightly higher in all of tho 
results obtained in tho II-E period. 


TABLEfl 

Comparison with Ter man* q results 


aurcrjwivB half minuth 


1 | 2 | 3 4 fi | 0 

Average number of words for Tonnafi'B 10 ye&r olds 



tfl 

is* 

10* 

fi 

8 

7 

Per cent of first 
half minute 

Tct man's 

I-E 

1-0 

100 

100 

100 

00.4 

00 

70 

68.3 

08 

03 

60 

04 

05 

47.2 

380 


where the average number of words is 
the same as in the third half minute. 
In I-E and II-E, however, tho average 
of the third half minute is larger than 
that of tho second half minuto, 

Correlalio?i with I.Q. 

The scores for the crowded room and 
thoso lor the empty room were 
correlated with the I.Q.’s received by 
tho children when tested with tho 
Minnesota Intelligence Test. The re¬ 
sults wore as follows: 

T P.B. 

C scores and l.Q.. .14 .087 

E BcorcB and l.Q.10 .088 


Table 8 shows theso results. Most 
of the differences shown in the table 
are very small and probably insignifi¬ 
cant. The largest is found in II-G for 
all words where the girls average 3.76 
words more than the boys. This is 
evened up, however, when repetitions 
are excluded. To draw conclusions 
from data with so few cases is hazard¬ 
ous, but. the results are at least sug¬ 
gestive and may mean that the girls 
are more talkative at the outset hut 
that the boys have more associations 
and get larger scores in the second 
experimental periods when their inhi¬ 
bitions arc reduced. 
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Occupational status 
The nursery school and kindergarten 
children are placed in groups from I 
to V according to the occupation of 
the father. There are no cases in 


in this study were placed in two groups, 
the first including the subjects who 
belonged in groups I and II, and the 
second those who belonged in groups 
III, IV, and V. In all cases the mean 


TABLE 7 


Scores by hrel/ minute internals and by age 



FOUR SUCCESSIVE HAW MltfUTEft 

I 

2 

3 

4 


MS 

7.31 

5.00 

4.41 

5.19 

5 year olds 

II-E 

8.41 

0.75 

5.00 

6.60 

averages 

I-G 

7.91 

5.01 

5.25 

6.38 


II-C 

10.00 

0.06 

l 

0.00 

1 

6.53 


I-E 

6.82 

3.70 

3,18 

3.41 

4 year olds 

II-E 

0.59 

4.71 

4.35 

4.69 

averages 

I-C 

6.35 

4.05 

3.24 

3,47 


lie 

7.76 

0.00 

6.12 

4,12 


I~E 

3.18 

1.45 

1.73 1 

1.09 

3 year olds ( 

Il-E 

4.82 

2.04 

2.91 

2.18 

overages 

1-0 

3.04 

3.18 

2,73 

2.73 


II-C 

5.18 

2.82 

2,09 

1.01 


TABLE 8 

Averages according to sex 




1W* 

l'C 

u-C 

Averages of total words j 

Girls 

Boya 

18.09 

17.90 

22.72 

23.34 

21.24 

20.70 

| 

25.21 

21.45 

Average without repoth f 

Girls 

18.10 

20.24 

20.10 

22.00 

tions \ 

Boys 

10.69 

21.65 

19.38 

22.70 

Outside associations j 

Girls 

Boys 

9.09 

8.07 

10.45 

12.62 

0.00 

0.72 

8.48 

8.55 

Outside associations with- f 

Girls 

9.38 

9.48 

0.45 

7.09 

out repetitions \ 

Boys 

8.38 

11.59 

6.17 

7.80 


group VI, which consists of unskilled 
laborers, Members of group I are 
professional people and the others 
range down to the laborers. Tor 
purposes of comparison, the children 


number of words given by those in III, 
IV, and V was loss than the average 
number for those in I and II, either 
with or without repetitions. The 
greatest difference was a superiority of 
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2,47 words for those in I and II in the 
II-C situation. When repetitions 
were excluded this became 3.43 words. 
In the I-C situation when only out¬ 


ness, nursery school attendance, Mara- 
ton ratings for extroversion and intro¬ 
version, and chronological age. These 
correlations are shown in table 10. 


TABLE 9 


Averages according to occupational class 



occur ationmj j 


li-1 

i-c 

11-0 

Averages of total words | 

I and 11 

III, IV and 

V 

18,60 

17.00 

23.07 

22.22 

20.78 

19.91 

25.56 

23.09 

Average without ropeti- f 

I and II 


17.81 

20.07 

10.85 

23.86 

tions \ 

III, IV and 

V 

16,88 1 

19.70 

18.48 

20.42 

Outside associations j 

I and II 

III, IV and 

V 

9.03 

8.24 

12.03 

10.42 

6.11 

0.70 

8.56 

8.00 

Outside associations with-f 

I and II 


0.69 

11.37 

5.85 

8.11 

out repetitions \ 

III, IV and 

V 

7.73 

9.21 

0.30 

7.00 


side associations were counted, the 
lower group had a slightly higher 
score. In the other averages of out¬ 
side associations with and without 
repetitions, those in groups I and II 
had a higher average. The occupa¬ 
tional class differences may be seen in 
table 9. Although these differences 
are small, the fact that they are found 
in all of the conditions is significant. 

Correlations with other traits 

Twenty-nine of the subjects of this 
experiment had been members of the 
nursery school the preceding fall when 
an observational study was made on a 
number of traits. A description of the 
method used in this study will be found 
in an article by Florence L. Goode- 
nough (1). Data taken from this 
experiment made possible correlations 
between the combined scores for both 
the empty and crowded room and 
results found in the study of talkativc- 


The correlations for both the 
crowded and empty averages and the 


TABLE 10 

Interrelations between B and C scores an 
other traits 



r 

P.D. 

E scores and Marston scores. 

.14 

.1230 

C scores and Marston scores. 

.00 

.1260 

E scores and talkativeness... 

-.04 

.1254 

C scores and talkativeness... 

.22 

.1104 

E scores and C. A. 

.00 

.0303 

C scores and C. A. 

.78 

.0491 

E scores and N- S. attendance. 

.04 

.0740 

C scores and N, S. attendance. 

.42 

.1033 

N. S. attendance and C. A... 
E scores and N. 8. attendance 

.80 

.0152 

(C. A. partialled out). 

C scores and N. S. attendance 

.33 

.1097 

(C. A. partialled out). 

-.54 

.0879 


Marston ratings are so low that they 
come within the limits of chance. 
This is also true of the correlations with 
the talkativeness scores. At any rate 
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the probable errors are too large to 
make the correlations reliable. 

The correlations with C.A, show, 
as would be expected, a positive 
relationship and indicate that the 
older children give more words, on the 
average, than the younger children. 
A correlation, of .60 with the scores 
for the empty room and of ,7S for the 
crowded averages indicates a tendency 
for the older children to name more 
words in the C situation than in the E 
room* The older children perhaps pay 
mom attention to the articles about 
them than the younger ones. The 
total scores for the empty and the 
total scores for the crowded situation 
show correlation with nursery school 
attendance of .64 and ,42 respectively. 
When C.A. is partialled out the correla¬ 
tions become .33 and — .64 respectively. 
This might indicate that the children 
who have attended the nursery school 
longest have a tendency to make less 
use of observation of articles in the 
crowded situation* However, since 
the cases are few, the probable errors 
are high; and so, on the whole, these 
correlations do not have great signifi¬ 
cance. 

SUMMARY 

Free association testa given to 
preschool children in an empty and a 
crowded room gave results as follows: 

1. Higher reliability^ coefficients 
wore obtained for tests given in the 
crowded room; in other words the 
crowded situation had a more constant 
effect on the scores made by these 
children, an interesting point in view 
of the fact that Terman advises as bare 
a room as possible for his “naming 
sixty words” test. 


2. Correlations between the empty 
and crowded situations yielded a 
coefficient of .63 when all words were 
considered and one of ,89 when repeti¬ 
tions were excluded. 

3. These children gave fewer words 
in each half minute than did Terman's 
10-ycar-oids, and there was a tendency 
for the percentage of words to decrease 
in successive half-minute periods, a 
finding which is also in agreement 
with Terman's- 

4. In all but one case repetitions 
averaged less than 2 words, but the 
percentage of repetitions wore greater 
than those found by Terman. 

6. Fewer outside associations were 
given in the crowded room than in 
the empty room. 

6. Correlations with I.Q. were .14 
for the orowded and .10 for the empty 
room. 

7. Sex differences were small, in 
most cases favoring the girls. The 
boys scores improved in the second 
experimental period when they were 
familiar with the situation; and the 
difference favoring the girls was less 
when repetitions wero counted out. 
This suggests that girls are more talka¬ 
tive while boys have more associa¬ 
tions. 

8. Throughout there wero small but 
consistent differences between children 
from occupational classes I and II and 
those from classes III, IV and V; 
children whose parents belong to the 
higher occupational classes had more 
association. 

9. Data wero available on other 
traits for 29 out of the 60 subjects. 
Correlations of the combined C and E 
association scores with Marsfcon rat¬ 
ings and with ratings on talkativeness 
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gave coefficients so low as to come tively; these became .33 and —.54 
within the limits of chance. when C. A. was partiallcd out. 

10. Correlations of .62 and ,42r were il. Correlations between associa- 
obtained between nursery school at- tions and C. A. were .GO for E scores 
tendance and E and C scores respec- and .78 for C scores. 
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Learning of Children in Adaptation to 
Mirror Reversals 

Eugenia KettemjInus 


T HE mirror drawing experiment 
has been considered of special 
importance for the study of the 
trial and error method of learning by 
adults. The assumption has been 
made that few habits have been es¬ 
tablished of hand and eye coordina¬ 
tions under conditions that require the 
observation of movements in the mir¬ 
ror. Especially is this true of the 
child under six years of age, who ordin¬ 
arily makes few motor adaptations to 
objeots seen only in a mirror. The 
analysis of tho learning process of the 
child under such conditions is the prob¬ 
lem of this investigation. 

An historical survey of the litera¬ 
ture on this problem, namely, the adap¬ 
tation of the preschool child to the 
mirror situation, cannot be made, ns 
no work hag been published to date 
on tho reaction of young children to 
mirrored presentations. The nearest 
approach to work with preschool chil¬ 
dren is that of Clinton (4) who con¬ 
tinued the work of Pyle (11) with 
fourth to eighth grade children, down 
to third, second, and even first grade 
children. A brief review of mirror 
drawing as a psychological experiment 
is given. 

Mirror drawing, as a bona fide psy¬ 
chological experiment, makes its first 
appearance in print in Henri’s (7) 
monograph, Ueber die ]?auwiuia?irne/i- 


mungen des Tastsinnes, published in 
1898. In this book, dealing with tac¬ 
tual space perception, only a page and 
a half is given, to the mirror drawing 
experiment, which is simple in charac¬ 
ter but has all the essential elements of 
the later more elaborate set-ups. No 
data are given as to tho number of 
subjects who tried this experiment, nor 
the number of trials thoy were given. 

Henri (8) goes more into detail about 
the mirror drawing experiment in his 
article Revue gbnbral sur le sens mus- 
cubite, which differs somewhat from 
the original experiment. Instead of 
two points to bo joined by a straight 
line, he used a straight line, drawn at 
an angle of 45° at the right of the paper, 
and asked liis subjects to draw lines 
parallel to the model line. He had 
two subjects besides himself, and all 
threo of them had considerable diffi¬ 
culty in drawing straight lines. Henri 
did not keep time but recorded the 
number of trials necessary boforo a 
good copy was made. Ho reports that 
in one case 200 repetitions were neces¬ 
sary before a straight line was achieved, 

In 1905, Dearborn (6) used the six 
pointed star as the figure to be traced 
in his mirror-drawing experiment, but 
he did not publish a description of it 
until 1910, Dearborn considered the 
ueo of mirror-drawing as valuable in 
giving the student an opportunity for 
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first hand experience with the trial 
and error method of learning, He says: 
“There is some advantage in an experi¬ 
ment which will indicate that the trial 
and error method is, in certain con¬ 
ditions, regularly employed in adult 
human learning. The student is apt 
to get the impression from the usual 
discussion that trial and error, ns a 
method of learning, is confined to ani¬ 
mals and children." 

In 1907-08 (not published until 
1010), Burt (2) gave a series of tests, 
intended to test general intelligence, 
to a group of elementary school boys 
and to a group of preparatory school 
boys. Among these tests was one 
using a mirror. Burt gives credit for 
the idea of using a mirror to Mr. Keat- 
inge but says he, himself, devised the 
test as used, This test differs from 
any used before in that there is no 
actual drawing. The set-up, aside 
from the mirror and screen, consisted 
of a thick cloth laid upon a firm table; 
on the cloth was placed a sheet of 
paper and upon the paper was pinned 
a sheet of stout millboard pierced with 
eight holes arranged in the form of a 
circle 20 cm. in diameter, with a ninth 
hole in the center. Tlio reactor was 
required, using a blunt mounted needle 
to punch through the holes in the card¬ 
board, thus leaving a pattern in the 
paper beneath. The holes had to be 
punched in a certain order, and the 
time taken to punch all the holes was 
kept. For the elementary school boys, 
Burt reports a correlation between 
this test and estimated intelligence 
of 0.G7, P,E. .07; for the preparatory 
school boys a correlation of 0.54, P.E. 
.14. 

In 1910, Starch (13) used mirror¬ 


drawing for his experiment in cross* 
education, He used Dearborn's set-up 
and six pointed star. His proce¬ 
dure was to trace one star with his 
left hand and then he traced 100 stars 
with his right, tracing only one a clay. 
Then he traced one star with his left 
hand. His right hand improved 92 
per cent in accuracy and 84 per cent 
in speed, his left hand improved be¬ 
tween the first and second trials 81 
per cent in accuracy and 85 per cent 
in speed. 

D. S. Hill (9) used the mirror-draw¬ 
ing experiment with thirty elementary 
and thirteon preparatory school boys 
and reported the experiment very 
satisfactory to illustrate the learning 
process. 

On December 8, 1913, Hill (10) had 
one of the same subjects whom ho had 
used in the above experiment repeat 
that experiment in order to see how 
much relearning would be necessary. 
This subject had had his last trial in 
mirror-drawing on December 20, 1910, 
when his time had been 24 seconds. 
On December 8, 1913, after an inter¬ 
val of nearly three years, his time on 
the first trial was 3G seconds. His 
original first trial had been 107 sec¬ 
onds. Hill concludes from this that 
there is very little trial and error learn¬ 
ing after the first few trials. 

Inappropriate as it may seem, it 
is the work of Weidcnsall (14) on The 
Mentality of the Criminal Woman 
which was a real contribution to make 
toward the understanding of the reac¬ 
tions of certain children in the pre¬ 
school group used in this investigation. 
Dr. Weidcnsall says that the mnrror- 
dvtiwmg test sewed better than any 
other used at Bedford to isolate tho 
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women who were incapable of sustained 
effort or emotional control, and cer¬ 
tainly the behavior of eorno of my small 
subjeots suggests .that the mirror situa¬ 
tion is an oxoollent one for revealing 
emotional instability. 

Dr. Weidensall gave the mirror- 
drawing test to 69 of the Bedford Re¬ 
formatory women, 16 college maids, 
and 36 college students. The instruc¬ 
tions wore the same as given by Whip¬ 
ple (16). In both first and last stars 
(5 in all), both as to time and errors, 
tho three groups are consistently ar¬ 
ranged in the same order with respect 
to percentile records, average and limit¬ 
ing scores. The students have the 
fewest errors and quickest time, the 
maids are intermediate and the re¬ 
formatory women have the slowest 
time and greatest number of errors. 

'The tost isolates 0 says t)r. Weidensall, 
"the extremely low grade feeble minded, 
who, no matter how hard they try, cannot 
fluocoed in tracing a preoiao star. The epi- 
leptios have a characteristically hud time 
and thoir stars are all knotted up with 
'blind spots* whero they are caught and hold 

indefinitely.Chiefly however, ia 

the teBt of interest in the case of those who 
are clover enough but too unstable to trace 
tho star well. Thoso are invariably the girls 
who are difficult to manage in tho institu¬ 
tion. The tracing goes well enough until 
suddenly, at a hard point, tho pencil starts, 
and persists upon going, in tho wrong direc¬ 
tion, Tho subject then tugs and pulls, 
growB more and more irritated, disturbed 
and oxcitod, makes big black oircles and 
Unprofitable markings, soon loses all control 
of herself, and finally throws down the pen¬ 
cil and gives up.No other teat has bo 

conspicuously precipitated this state of in¬ 
stability on the part of tho more excitable 
intoates, who work well as tong as they meet 
with easy success, but who have not reserve 
force or stability in tho fact of a difficult 


situation which demands of them patience 
and perseverance." 

Coake (5) also has something to say 
regarding the diagnostic possibilities 
of mirror-drawing experiments. He 
gave the star to a group of high school 
boys and reports that: “As a personal 
study this test was very interesting, 
showing traits of nervousness, careful¬ 
ness, persistency, and lack of concen¬ 
tration.' , 

In 1918 a description of a now appa¬ 
ratus is given by G, R. Wells (16) 
which has tho advantage of automati¬ 
cally counting the errors made. This 
device consists of a small brass staT 
inside of a larger brass star with a 
cement path between tho outer edge 
of tho email star and tho inner edge of 
the large star. The cement is flush 
with the top of the stars. The sub¬ 
ject is to trace the cement path with 
a stylus, which is hooked up to a re¬ 
cording device, so that when it gets 
off tho path onto the brass that error 
is recorded. This apparatus has the 
disadvantage of giving no permanent 
record of how far off the path tho sub¬ 
ject wanders. 

An exhaustive study of tracing tho 
six-pointed star, by G. S, Snoddy (12), 
was published in 1920. The apparatus 
used wob something on the order of tho 
one described by Wells (15), a brass 
star being used on gloss. Snoddy had 
21 subjects, 9 graduate students used 
for objective data and introspection, 
and 12 advanced students for objec¬ 
tive data only. The most interesting 
data in this investigation from our 
point of view are the introspections, 
which aro suggestive. As they are 
very long, only one will be quoted. A 
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representative ono seems to be Ob¬ 
server 3, who, on the first day of his 
practice had tins to say: 

“As soon as I hoard the signal, I pro¬ 
ceeded to f ollow the arrow, Then my stylus 
struck the niche up on tlio first side. I did 
not know I waa moving in that dircolion 
until I struck the Bide; I tried to push 
away but found I was pushing against tho 
side. 1 attempted two or three times to 
get away but could not; I thought the elec¬ 
tric current must bo holding tho stylus 
against the sides; I was awmo of intensive 
strains in my arm and the wholo affair was 
very unpleasant. Finally, 1 gave up and 
relaxed for a time- I again looked at the 
star and found that my stylus had moved 
partly out of tlio niche during my relaxa¬ 
tion. I attempted to get away but drove 
the stylus baok into tho nicho again. Then 
the muscles of my arm and shoulder tight¬ 
ened and, with a quick movement, I pulled 
tho stylus out of the niohe and down past 
the arrow. 11 

For a less extended historical sur¬ 
vey, read Carmichel (3), and since his 
article appeared we have the interest¬ 
ing work of Bray (1) and of Clinton (4) 
published in 1928 and 1930 respec- 
lively. Bray’s investigation is a 
combination mirror-experiment and 
accuraoy-experimcnt, devised to study 
transfer of learning from hand to foot. 
Tho procedure was the same for both 
the hand and foot experiments. In tho 
hand experiments, tho subject sat at a 
table placed against a wall; on tho 
wall was a target consisting of a cross 
drawn on a sheet of white paper (in 
later experiments the cross was 
changed to a simple vertical line bi¬ 
secting the paper), which could be seen 
only by means of a mirror placed on 
tho loft. Tho subject placed his arm 
under the screen on a marked spot, di¬ 
rectly in front of the center of the 


cross. In his hand was a pencil, with 
which he was told to hit tho cross in 
time to a metronome boating at 72 per 
minute. Each subject wag given 10 
hits, then a rest period of 2 minutes, 
and then began again with a new 
target. Each 10 hits was called 1 
trial, and 10 trials wero given n day. 
In the foot experiment, tho subject 
sat in an elevated chair with his thigh 
in a rest. This rest was directly in 
front of tho target, so that the foot 
hung in front of tho mark. A group 
of 14 subjeots were given 60 trials with 
tho right hand and then 40 trials with 
the right foot. A second group of 
14 subjects were given only 40 trials 
with the right foot only. The group 
which had had tho hand practice 
showed increased initial accuracy with 
the foot. Other similar experiments 
were made and a transfer of learning 
from right hand to right foot was 
shown. 

Clinton used a pattern having tho 
numbers 1 to 24 inclusive, arranged in 
two circles. Numbers 2, 5, 8, 11, 14, 
17, 20, and 23 made up the small inner 
circle, and numbers 1, 3, 4, 0, 7, 0, 10, 
12, 13, 15, 16, 18, 19, 21, 22, and 24 
made up the large outer circle. A 
small dot located at each numbered 
point of these circles was to bo cut by 
a continuous lino from 1 to 24. Each 
subject’s score was the number of lines 
completed during a five minute pe¬ 
riod, end if a whole pattern was com¬ 
pleted within the time limit, a second 
sheet was given. Vox grades 1,2, and 
3, a pattern sheet was designed with 
numbers from 1 to 15. 

The data were obtained from 1903 
unselccted students in four school sys¬ 
tems, consisting of ono group of clc- 
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mentary school students* two groups 
of high school students and two groups 
of university students in educational 
psychology. Clinton finds practically 
no relation between mirror-drawing 
ability and general intelligence as meas¬ 
ured by I.Q. J s, The most interesting 
feature of Clinton’s work is the indi¬ 
cation that age iB an extremely im¬ 
portant factor in mirror-drawing abil¬ 
ity. He has averaged the scores in 
each year from six to seventeen for 
boys and girls separately, and finds a 
definite improvement in the score at 
each age, except that the 12 year old 
boys did not do quite as well as the 
11 year old boys. 

APPARATUS AND PROCEDURE 

Three forms of procedure were used, 
graded from a simple to a difficult per¬ 
formance. This grading was conjec¬ 
tural but based upon experience with 
children between the ages of one and a 
half to six years of age, and upon 
knowledge of their abilities as meas¬ 
ured in other test situations. It was 
known that they could not trace a star, 
nor even a straight line accurately, in 
direct vision. 

The subjects were children in the 
Child Institute of the Johns Hopkins 
University, ranging in age, at the time 
of the beginning of the experiment, 
from two years and one month to five 
years and four months. Only one 
child waa over live, the next younger 
being four years and seven months. 
There were 19 boys and 8 girls. 

Twenty-eight children started this 
experiment, only one child did not 
complete it. This one child left school 
after the second week of the experi¬ 
ment, because of illness and did not 


return. Of the 27 children who com¬ 
pleted the experiment, twelve Were be¬ 
low three years of age, six were below 
four years of age, eight were below five 
years of age, and one was over five. 

The apparatus for each form of pro¬ 
cedure will be described in the section 
giving the experimental results for 
that form. 

PROBLEM i 

A mirror, 30 by 25 centimeters, hung 
between two-uprights so as to permit 
adjustment at various angles, was 
placed at the back of a table 51 centi¬ 
meters high and 43 centimeters square. 
In front of the mirror was placed the 
board, 36 centimeters wide and 33 
centimeters deep, containing the test 
objects. On the extreme left of this 
board, and midway from the front to 
the back, a tin cup 6.5 centimeters in 
diameter and 5 centimeters in height 
was screwed. The outline of the three 
objects was drawn on the board so that 
they could be replaced in exactly the 
same positions. These objects were 
a spoon, 5,5 centimeters in length, 
placed 28 centimeters from the front 
edge of the board and 18 centimeters 
from the right hand edge; a white pearl 
button 2 centimeters in diamenter 
placed 20 centimeters from the front 
edge of the board and 8 centimeters 
from the right edge; and a ball 2 centi¬ 
meters in diameter, made of clay with 
one side flattened so that it would not 
roll, placed 9 centimeters from the 
front and 20 centimeters from the 
right, A cross was made at the front 
of the board 7 centimeters from the 
right edge* This board, with the ob¬ 
jects in position, was placed on the 
table with its front edge flush with the 
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front edge of the table. For a screen 
to cut off direot vision, a piece of thin 
board was used, as being more sub¬ 
stantial than the usual cardboard, in 
anticipation of the children leaning on 
it and trying to look under. This 
board was 38 by 25 centimeters and 
had a strip of light wood nailed to it 
and extending beyond it 10 centime¬ 
ters, which was clamped into an ordi¬ 
nary adjustable laboratory support fas¬ 
tened to the right of the table. 

Tho first time that the child was 
brought in to “play the game/' the 
mirror was on another table and the 
screen swung around to the right out 
of the way, so that the board with the 
cup and three objects was in plain 
sight. This was for the control test, 
eacli child being given one trial with 
direct vision so that the time normally 
required by tho child to complete the 
task would be known and could be 
used to check the amount of slowing 
up caused by the mirror reversal. The 
child was seated in a chair, its seat 35,5 
centimeters from the floor, which was 
then moved up close to the table. Tho 
observer then took the child's right 
hand, placed it on the cross marked on 
the board, and held it there, saying: 

"See the things on tho table, when I any 
'Go* you are to pick up tho ball and put it 
in tho oup, then pick up the button and put 
it in tho oup, and then the apoon, as quickly 
as you can. Understand? You are to pick 
up the ball and put it in the oup, then tho 
button, and then tho spoon. 

Get ready—Go—Put tho ball in the cup.” 

If necessary, that is, if the child hesi¬ 
tated after the ball was put in the cup, 
the observer prompted with “Now the 
button” or “Now the spoon 11 or both, 
as the occasion required. Time was 


kept with a stop watch from tho re¬ 
lease of the child’s hand at “Go” to 
tho sound of the spoon hitting the 
bottom of the cup. 

Then the child and chair were pushed 
back, the child being allowed to get 
up if he wanted to. Tho observer 
swung the screen around into position, 
replaced the objects on the board, put 
tho mirror on the experimenting table 
and moved tho child up to tho table 
again, saying, 

“l want you to do exactly what you did 
before, first put tho ball in tho cup, then tho 
button in tho cup and thon tho spoon, but 
now yon cannot eco them except in tho mir¬ 
ror, which makes things look differently, 
and you will have to watch whero your hand 
goes in tho mirror so that you can pick them 
up and put them in tho cup. Can you sec 
tho ball and tho button and tho spoon and 
tho cup?” If tho child said “No,” tho mir¬ 
ror was adjusted until ho could see all four. 
Then tho observer placed tho child’s right 
hand on the cross and asked if ho could see 
that, too. Then the observer said, "When 
I say 'Go 1 do just whnt you did before, pick 
up the ball and put it in tho cup, then tho 
button and thon tho spoon. Ready,—go.” 

As before, the observer prompts as 
to which object is to bo sought next, 
Time was kept from the release of the 
child’s hand to the tinkle of the first 
object as it landed in the cup; from 
that second until the next object wag 
dropped into tho cup; and from the 
placing of this object until the sound 
of the final object hitting the bottom 
of the cup. Time was the only score 
used because, as there was no record of 
the child’s movements made, no ac¬ 
curate count could be made of errors; 
but after each trial, the observer wrote 
down anything unusual tluil occurred, 
such as the child’s dropping an object, 
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or knocking it off the hoard, or chang¬ 
ing from one hand to another, or per¬ 
sistently overreaching, etc. 

Two trials were given each day, the 
second trial immediately after tho first* 
After the objects were replaced, the 
observer said, “You did that very 
nicely, now see if you can do it even 
better this time. Do just what you 
did before. ” The trials were given in 


ScC6N05 



Fna. I. Ms an Tmtj, foh Parana Objects 
in Cur 

-first trial;——«« second trial 


a series of four days, one week apart. 
This schedule of ono week apart was 
adhered to as nearly as absences and 
holidays would permit, and in tho 
majority of cases was earned out 
exactly. 

Results 

Tho first experiment shows conclu¬ 
sively that four, threo, and ovon two 


year old children can learn to inhibit 
established habits and can rapidly ac¬ 
quire new ones. Tho mean score for 
all three age groups combined shows a 
definite improvement, not only from 
day to day, but also of the second trial 
over the first (seo fig. 1). Taking the 
age groups separately, we find a some¬ 
what different picture, although the 
final result is the same, that is, the 
final mean scoro for each group is the 
lowest mean scoro for that group, Tho 
four year old group showB the fewest 
irregularities, which might be expected 
on the basis of their comparative ma- 



Fm. 2. Comparison of Thrqb Aob Groups 
-first trial;.second trial 


turity, but the three year old group 
shows more irregularities than doe9 
the two year old group, which may be 
due to the influence of individual dif¬ 
ferences because of the few subjects in 
this group. (Seo fig. 2). 

The mean scores of the four year old 
group show an improvement on each 
successive day, but on tho first day 
tho second trial is a decided slump ovor 
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the first, due to subject DPs getting 
badly “lost” trying to reach the spoon, 
and subject F having a similar diffi¬ 
culty with the button. 

In the three year old group there is a 
slight regression in the first trial on 
the third day, and the second trial on 
the second day is not only worse than 
the second trial on the first day but is 
inferior to the first trial on the same 
day. The second trial improves 
slightly on the third day but not up to 
the standard sot by the second trial on 
the first day. The vagaries of the sec¬ 
ond trial on the second and third days 
are due to one subject, I, who got stuck 
on the ball on the second day and the 
spoon on the third day. The explana¬ 
tion of the slowing up of the first trial 
on the third day is that three subjects, 
I, L, and LI, slowed down on their 
time for putting each object into the 
cup. 

The two year old group shows a con¬ 
sistent improvement from day to day 
on the second trial and on the first 
trial with the exception that the fourth 
day J s score is five seconds slower than 
the third day's score. 

All tho mean scores referred to above 
are for tho complete test, that is, tho 
time required to put all three objects 
into the cup. The time for putting 
each object into the cup was kept for 
two purposes, first, in order to show up 
wide fluctuations in scores, for which 
it has proved invaluable, and second, 
on the theory that one position on the 
board might offer greater difficulties 
than another. This latter idea is not 
supported by the facts, for ft careful 
scrutiny of the mean scores for specific 
objects in ail three age groups com¬ 
bined shows no particular differences 
in their relative difficulty, therefore 


all scores mentioned, unless other¬ 
wise specified, will refer to the time 
required to complete tho test. 

Although there are decided indi¬ 
vidual differences shown they are not 
as great as were anticipated. The sub¬ 
jects who got “lost” once, tended to 
do so again. In all three groups thero 
is not one case in which a subject gets 
“lost" after the second day, unless ho 
has been “lost" earlier, and only one 
case in which tho first trouble of this 
kind appears on the second day. On 
tho other hand those subjects who got 
lost on the first day, in spile of marked 
improvement, might suddenly get 
badly stuck on one object even on 
tho fourth day. 

Four year old group . The shortest 
time on tho first trial in the four year 
group was made by subject C, four 
years and five months old. This time 
was 9 seconds and he also made tho 
shortest final trial, time 6 seconds. 
(See table 1.) It is interesting that 6 
seconds is also his time without tho 
mirror. This subject is the only ono 
who brought his mirror time down to 
his time without tho mirror, although 
a number of others reduced their time 
to within a few seconds of their direct 
vision timo. 

The longest first trial in tho four 
year group was made by subject B, 
aged four years seven months. Her 
timo was 50 seconds, twenty-nine of 
which were spent trying to locate the 
button. On the final trial she had 
reduced her total time to 17 seconds. 
For n comparison of her complete per¬ 
formance with that of subject C con¬ 
sult figure 3. TJn/ longest time taken 
by any child in the four year group wuh 
in tho second trial on the first day by 
subject D1 who took GO seconds. He 
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Four year old group—‘lime in seconds 


A 

23 

20 

42 

20 


36 

20 

U 

8 

B 

60 

31 

22 

17 


22 

42 

11 

0 

G 

0 

12 

12 
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25 
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15 

16 

11 


MM 

VI 

13 

60 

18 

15 

15 
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13 

9 

6 

E 

35 

30 

33 

22 

30 

Bl 

19 

13 

9 

F 

20 
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17 

! 13 

17 

BeH 

15 

9 

8 

G 

18 

! o 

12 

18 

10 


8 

7 

6 
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20 
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| « 

0 

12 


10 

12 

6 
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264 

100 

153 

164 

147 

149 

90 

01 
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23,4 

20.3 

21,7 

17.0 

18.2 

16.3 

16,5 

10,6 
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Three year old group—lime in seconds 


t 

64 

55 

45 

79 

66 

77 

32 

23 

U 

J 

22 

18 

13 


12 

12 

11 

10 

6 

K 

43 

9 

25 

23 

14 

10 

22 

27 

7 

L 
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13 

21 

21 

30 

14 

19 

14 

7 

U 

17 

13 

20 

15 

40 

20 

16 

13 

7 

M 

29 
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17 

16 

22 

27 

20 
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Two year old group—time in seconds 
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11 

12 
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20 
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20 
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10 
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35 

13 

21 

25 

34 

20 
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23 

7 

Q 

21 
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22 

11 

28 

13 

9 

R 
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27 

17 

82 

25 
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a 

26 
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30 
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14 

24 

13 
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T 
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81 

10 

18 

28 

18 

21 

16 

s 

V 

40 
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35 

16 
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15 

13 
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V 

80 
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78 

13 

37 

20 

16 
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w 

37 

21 

22 
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20 
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9 

X 
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20 

30 

30 

18 
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35 

17 
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reduced his time on the final trial to 

9 seconds, his time without the mirror 
was 0 seconds. 

Of the nine subjects in the oldest 
group, eight made their best score in 
the final trial, and one subject made 
his best time in the second trial of the 
second day. This was subject H, the 
youngest child in this group. He did 
remarkably well throughout the ex¬ 
periment, his highest score, which 
was on the first trial on the first day 
was 20 seconds and his final score 12 
seconds. 

Three year old group . The shortest 
first score in the three year group was 
made by subject LI, three years and 
seven months old. (See table 1). Her 
time was 17 seconds, which is con¬ 
siderably slower than the best first 
score in the four year group, Sub¬ 
ject LI did not make the best final 
score by four seconds, and her final 
score, 13, she had equalled on her 
second trial on the first day. Her 
time without the mirror was 7 seconds. 

The longest first score in the three 
year group was made by subject L, 
aged three years and eight months, 
time 120 seconds, more than twice tho 
longest first score in the four year 
group. This is the longest time on 
any trial in this whole group. She 
reduced her time in tho second trial on 
tho third day and in the final trial to 
14 seconds, her time with direct visiou 
was seven seconds. 

The most consistent good record in 
the three year group was made by 
subject J, aged tluee years and eleven 
months. His highest score in the 
whole series being 22 seconds, made in 
tho initial trial, and his lowest score 

10 seconds, made in the second trial 
on the second day and in the final trial. 


Tho most erratic record, due to tho 
subject's tondenoy to got was 

made by Subject I, whose worst score 
was 79 seconds, on the second trial 
on the second day, and whose best 
score was his final score of 23 seconds. 
Time without the mirror eleven sec¬ 
onds. For a comparison of tho com¬ 
plete performances of these two con¬ 
trasted subjects, see figure 3. 

Of the six subjects in the threo year 
old group, only one made his beet 
score in tho final trial, subject I. 
Three subjects, J, L, and LI, did os 



Fra. 3. Examples of Individual Differ¬ 
ences from Each Aan Ghom* 
- Ur b t trial;-second trial 

well in tho final trial as they had dono 
once before. Two subjects, It, who 
made the best time of all in this group, 
9 seconds, and M, made their best time 
on the second trial on the first day. 
Subject M, whose record shows the 
least consistent improvement without 
any spectacular set backs, is the young¬ 
est child in this group, being three 
years and four months old. 

Tiuo year old proup. The lowest 
first score In tho two year old group 
was nmdo by Subject 0, aged two years 
and nine months. (See table 1.) The 
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score was 20 seconds, not much slower 
than the shortest first trial in the three 
year group. This subject had little 
difficulty with the test, his poorest 
time was 26 seconds, made on the 
second trial of tho third day, and hia 
final trial, 10 seconds, was one of the 
two best final trials made by this 
group. His time without the mirror 
was 9 seconds. 

The longest initial trial, 179 sec¬ 
onds, in the two year group was made 
by Subjeot R, aged two years and eight 
months. Tlds time is almost a whole 
minute slower than the longest first 
trial in the three year group. The 
slowest time in this whole group was 
made by this subject on his second 
trial on the first day, 183 seconds, 
Subjeot R/s final score was 25 seconds, 
but his beat score, made on the second 
trial on the third day, was 17 seconds. 
A comparison of R/a performance with 
Subjeot T's (fig. 3) is interesting as an 
example of two subjects who both start 
badly, but one of whom shows almost 
steady improvement while the other 
gets into difficulties even on the last 
day. 

Half of the Bubjects in the two year 
old group made their best score in the 
final trial, one did as well in his final 
score as he had done once before. Of 
tho other fivo subjects, one made his 
best score on the second trial on the 
firat day, three made their best scores 
on the second trial of the third day, 
and one on the first trial of the last 
day. 

Summary 

Clinton's conclusion that mirror 
drawing ability develops from year to 
year is strikingly upheld by a com¬ 


parison of the performance of the three 
age groups, In the first trial there is 
practically no overlapping of the 
groups,—although on the third day 
the two year olds do better than the 
three year olds by two seconds. In 
the second trial there is some overlapp¬ 
ing between the three year group and 
the other two groups, but none be¬ 
tween the two and four year groups, 

PROBLEM xi 

Tho subjects were the same as those 
used for Problem I, except that fivo 
had left school or were absent for Buch 
long periods that they could not be 
used. Of these children, one belonged 
to the four year old group, two, un¬ 
fortunately, belonged to tho three year 
old group, reducing It to only four 
members, and two were in the two 
year old group. This left 22 subjects 
who completed Problem II, 

Apparatus and procedure 

For the foot experiment, a large 
mirror was used, 92 centimeters 
square. This mirror stood upon the 
floor inclined against the Wall of the 
experimenting room. Suspended from 
a wire above the mirror Wftf a curtain 
which could be lowered to conceal tho 
mirror, In order that the subjects 
would have something to hold on to 
while standing on one foot, an adjust¬ 
able rack was used. This rack con- 
sis ted of two boards, 15 centimetors 
wide and 92 centimeters long, nailed at 
right angles to the ends of a thick 
plank of corresponding width and 61 
centimeters long which was used ns the 
base. The boards used as uprights 
had holes 1.5 centimeters in diameter 
bored 5 centimeters apart in a per- 
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pcndicular line to the base, along the 
outer edge. An iron rod inserted in 
the holes at about the right height for 
the child to hold thus gave a solid 
support for the child to grasp with 
both hands* In this way he could stand 
on his left foot and move his right foot 
freely without losing his balance (Plato 
I). Only three heights were actually 
used in this experiment. The stand 
was placed 123 centimeters in front of 
the mirror. 

On the floor directly in front of the 
Btand was laid a piece of beaver board 
54 centimeters wide by 67 centimeters 
long, to which the sheets of paper for 
individual records were fastened with 
thumb tacks, The paper used for the 
records was Congress linen bond, cut 
m sheets 48 centimeters wide by 60.5 
centimeters long. In the center of 
each sheet of paper a circle was drawn 
10,6 centimeters in diameter* This 
circle was filled in solid with yellow 
paint. 

The disc which the subject was to 
push with his foot, was of wood, 10-5 
centimeters in diameter, and one centi¬ 
meter in thickness. It was painted 
yellow to correspond with its destina¬ 
tion. In the center of the disc a hole 
was bored to permit tho insertion of 
the point of a large lead pencil. This 
pencil had a wire loop fastened just 
below the eraser, which was turned 
down toward the point of the pencil. 
A heavy strip of rubber, in length a 
little less than twide the distance from 
the loop to the point of the pencil, was 
passed through the loop and then both 
ends were pinned down together to the 
disc, as close to the edge of the hole as 
possible, in order that the pull of tho 


rubber would force the poncil through 
the disc and thus make a mark when' 
ever the disc was pushed along a smooth 
surface, Of course tho pencil had to 
be adjusted from time to time, tho 
point needing to be sharpened and tho 
rubber afcrotohed tighter to maintain 
the samo tension, aa the pencil grew 
shorter. 

For a screen, a piece of curd board 
41 centimeters wide by SO contimetora 
long was used, This screen was laid 
above the record sheet 53 centimeters 
from the floor, one end of the screen 
resting on a table, the other supported 
by a wooden box of corresponding 
height, one edge flush with the edge of 
tho stand. In tho case of tho smallest 
children, the bar of the support was 
flush with tho edgo of the screen. 
Clamped to tho edge of the table, un¬ 
derneath the screen, was an electric 
light, used on dark days to counteract 
the cutting off of light by the screen. 

No record, other than time, was kept 
on the trial without tho mirror, be¬ 
cause the movement was so simple 
that there was practically no variation. 
For the direct vision trial, therefore, 
one record sheet was kept permanently 
fastened to a piece of beaver board and 
used over and over again. When tho 
subject entered the experimenting 
room, the curtain was lowered over 
the mirror and the try-oufc sheet in 
position on the floor in front of tho 
stand. The screen had been removed. 
The observer said: “Stand in here” 
indicating the space between the two- 
upvighta of the stand, “and hold on to 
the rod with both hands. Then you 
are to put your foot on- this yellow 
block and push it onto the yellow cir- 
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clc, like this, 11 (Demonstration). 
“Now, when I say 'Go* push the block 
onto the circle. Ready, Go,” 

After this had been accomplished, 
usually within a few seconds, the prac¬ 
tice board was removed and replaced 
with the other similar board, with a 
fresh record sheet fastened to it with 
thumb tacks, The screen was put in 
position, the curtain lifted from the 
mirror, the disc placed on the record 
sheet in the lower right hand corner, 
with its rim 3 centimeters from each 
edge of the paper, so that movement 
could be made in any direction. The 
following instructions were thou given: 
“Now do just what you did before, 
put your foot on the block and push it 
onto the yellow circle, when I say 
'Go/ but this time you must look in 
the mirror to see where your foot is. 
Ready, go.” Time was kept with a 
stop watch from "Go” until the sub- 
jeot completed the task to his own 
satisfaction, or until three minutes 
were up. 

Only one trial was given each day, 
and only three trials were given, at 
intervals of three days with some ex¬ 
ceptions. If a subject had his first 
trial on Thursday, he had his second 
on the next Monday and his third on 
the following Thursday. 

The problem of scoring the records 
was a difficult one. A wooden frame 
was constructed the size of the record 
sheet, Tacks were placed on the 
frame at intervals so that a string 
pulled taut across the frame made 
blocks 15 centimeters square. At 
least the bottom and middle rows were 
square, the top row was several centi¬ 
meters larger from top to bottom as the 
paper was not square, but this did not 


matter because the subjects could not 
reach quite to the middle of the top 
row. There were four squares from 
left to right and three from top to 
bottom, The middle line from top to 
bottom ran directly through the center 
of the circle. Thus, if the disc were 
pushed straight to the circle, it would 
traverse but one square. If the diso 
were pushed far enough to the left 
to get into the second square from the 
right side of the frame, that; was 
counted one error to the left, if it were 
pushed into the third square from the 
right side of the frame that was 
counted two errors to the left. If the 
disc were pushed up into the middle 
square at the right, that was counted 
one error “up,” and so on. Of course 
this system takes into account only 
gross errors with one exception; if the 
disc were moved percentibly to the 
right, or down, in the starting square 
this counted one error, as it could not 
possibly be moved more than three 
centimeters in these directions, as it 
came up against the box or stand; but 
as the movement was a gross one, this 
metho d seems admissible. Errors were 
only counted when the goal was at¬ 
tained within the time limit of three 
minutes. In the case of six subjects 
in the two year group, the stand was 
placed six centimeters on the record 
sheet so that tho subjects could reach 
the goal. 

Results 

The results of the second experiment 
show a more definite cleavage in the 
abilities of the age groups than do tho 
results of the first experiment, Tho 
three and four year old groups can be 
said to have mastered the problem in 
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the tliree trials given, with the excep¬ 
tion of one subject, J, whose difficulty 
was emotional and whose cose will be 


older groups on the first day. That 
is, the average time of the 9 subjects 
who completed the experiment on the 


TABLE 2 


Time and error record /or ago groups in experiment II 



TIMS 

'WITHOUT 

MI HHOR 

1ST DAT 

2ND DAT 

3RD DAT 

Time 

Error fl 

Tirao 

Errora 

Time 

Error* 



second 8 








A 

8 

78 

2 

103 

3 

27 

3 


B 

10 

127 

0 

9 

1 

0 

4 


C 

3 

21 

4 

14 

1 

17 

3 

Fouryear 

D 

4 

20 

3 

11 1 

4 

7 

1 

group 

E 

16 

1C8 

5 

32 

3 

30 

5 


F 

6 

18 

5 

18 

4 

5 

3 


G 

15 

45 

a 

109 

9 

68 

5 


H 

3 

119 

8 

07 

5 

25 

1 

Tntrtlff.. 

500 

41 

—, 


178 

26 

Mean.... 

74.6 

5.1 

HI 

Hfl 

22.2 

3,1 


I 

8 


5 

85 

5 

9 

2 

Three 

J 


DNC 


DNC 

_ 

DNC 

_ 

year 

L 

5 

12 

2 


0 

10 

1 

group 

[ M 

4 

34 

1 


12 

60 

7 

Totals .*. 

112 

8 

157 

17 

09 

10 

Mean . 

37.3 


62.3 


23.0 



O 

8 

17 

1 

DNC 

— 

81 

7 


P* 

10 

DNC 

—, 


2 

60 

3 


Q 

10 

DNC 

— 

DNC 

— 

no 

6 


K 

8 

DNC 

— 

72 

9 

99 

4 

Two year 

S 

5 

80 

3 

DNCt 

— 

10 

3 

group 

T* 

3 

06 

8 


5 

36 

6 


U* 

3 

25 

1 

17 

4 

17 

1 


V* 

11 

DNC 

— 

DNC 

— 

DNC 

0 


W* 

7 

70 

1 

■ 

12 

13 

2 


U* 

4 

DNC 

— 


— 

40 

3 

Totals . 



264 

14 

E5 

32 

m 

33 

Mean .. 



62.8 


I 89.3 


74.3 



* These subjects had the shorter distance. 
\ Completed after fcho time limit. 


discussed later. The two year old 
group on the other hand seems, on the 
third day, to have reached about the 
stage of performance shown by the two 


third day was 74.3 seconds and that 
of the four year old group on the first 
day was 74.5 seconds; the tlireo year 
group (three subjects) has a lower 
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time, 37.3 seconds, due to individual 
differences) on the second day their 
time goes up to 52.3 seconds. In the 
two year old group, on the first day 
only, half of the subjects completed 
the experiment, the other half either 
becoming hopelessly involved in wrong 
movements or giving up after placing 
the block less than half-way on the 
circle. On the second day, 6 subjects 
succeeded in reaching the goal within 
the time limit and on the last day all 
but one were successful. 

Both the average time and the aver¬ 
age number of errors made by the 
four year old group shows a steady 
decrease from day to day as is shown in 
table 2. This is especially true of the 
time record, for although the errors 
decrease they do not fall off as rapidly 
as the time. In individual cases, there 
seems to be a discrepancy between the 
number of errors made and the time 
taken to finish the task, For example, 
in tho four year old group on the first 
day, subject H makes 8 errors in 119 
seconds, whereas subject F makes 5 
errors in 18 seconds. This apparent 
disproportion is due to the fact that in 
tliis experiment a subject tended to 
become bewildered when his foot went 
in the wrong direction, and frequently 
stood without moving at all for con¬ 
siderable periods. In addition to this 
tendency to stand atill on the part of 
tho cautious subjects, there was the 
over activity of the quick moving child 
who kept moving his foot regardless of 
whore it went, consequently reaching 
the goal in less time but with more 
errors. These two factors are im¬ 
portant in all three groups. 

In the four year old group, five sub¬ 
jects, A, t>, E, F, and H made their 


best time score on the last day, and 
D, F, G, and H also made tho fewest 
errors on the last day. The other sub* 
ject, A, made his fewest errors on the 
first day. The fastest first score made 
in this group was 18 seconds, by sub¬ 
ject F, who also made the best time on 
the last day, 5 seconds. Subject B 
was the slowest on the first- day, taking 
127 seconds, but she reduced this to 9 
seconds the second day and took 9 sec¬ 
onds again on the last day. 

The three year old group was com¬ 
posed of highly individualistic subjects. 
Subject J, after 65 seconds of fruitless 
effort, gave up, saying: "I don't want 
to do it any more. I want to go back 
to the other room ” lie kept on refus¬ 
ing to try any more until his three 
minutes elapsed. On the second day, 
he tried for 31 seconds, and then re¬ 
fused flatly to make any further effort, 
On the third day, he refused even to 
Start. This subject is both spoiled and 
stubborn, and would not try to over¬ 
come the difficulties. In contrast to 
J’s behavior is that of S who struggled 
on, almost weeping but determined to 
finish, succeeding in 3 minutes 50 sec¬ 
onds. Because of the time limit, he 
had to be scored D.N.C,, but he was so 
absorbed and anxious to succeed that 
tho observer let him continue over 
time. 

The three year old group also con¬ 
tained subject I, whose tendency to 
get "lost” had appeared in the first ex¬ 
periment, and who ran true to form 
on the second day, running his time 
up to 85 seconds when it had been 69 
seconds on the first day. He re¬ 
deemed himself on the Inst day, cutting 
his time to 9 seconds and making only 
2 errors. The only errorless record 
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made in the whole experiment belongs 
to subject L in this group. She also 
made the fastest time on the first day 
in any group, 12 seconds with 2 errors. 
On the second day she did it in 10 sec¬ 
onds with no errors, and on the third 
day in 10 seconds with 1 error, The 
other subject in the three year group, M, 
made the goal in 34 seconds with only 
1 error on the first day, which must 
have been chance, because on the 
second day ho wandered all over tho 
paper, making 12 errors, and on tho 
last day he improved only a little, 
bringing his time down to 50 seconds 
and his errors to seven. 


vanquished. There is only one sub¬ 
ject, U, in this group who made a 
consistently low record in both time 
and errors. All the others, on one 
day at least, took over 50 seconds ex¬ 
cept tho youngest child in tho group, 
X, who on the last day, after two fail¬ 
ures, solved the problem in 40 seconds 
with threo errors. 

An analysis of the direction in which 
the errors were made shows tho left 
predominate. (See table 3.) 

Summary 

The second experiment shows all 
throe ago groups learning new cofirdi- 


TABLE 3 

Analysis of errors 



| LEFT 

VP 

DOWN 

BIOJIT 

Four year old group. 

41 

10 



Threo year old group. 

ia 

8 


2 

Two year old group. 

26 

22 


15 

Total all groups. 

80 i 

40 

54 

43 


The situation which developed in 
the two year old group is difficult to 
account for, in view of the performance 
of this group in the first experiment. 
Had the two year olds been unable to 
learn the new coordinations thrust 
upon them by the mirror, well and 
good, but they learned it with the 
hand movement, although more slowly 
than did the older groups, and so just 
why the foot movement should prove 
more baffling to them seems obscure. 
On the first day only half the group 
mot with success, on the second day 
two more were successful but one who 
had succeeded the first day failed, and 
on tho third day only one remained 


nations, but with more individual in¬ 
consistences than appeared in the first 
experiment. This is probably due to 
there being more of an element of 
chance success in this experiment, 
where one chance movement in the 
right direction brought success, whereas 
in tho first experiment three move¬ 
ments had to be made. Skill in foot 
movements is probably less developed 
than in hand movements, and the 
greater variability might be expected 
under such conditions. A study of 
the acquisition of skill in this situation 
by an adult might throw light upon 
the relative difficulty of hand mul foot 
coordinations. 
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problem ui 

The subjects in this experiment were 
the sanie as those used in Problem IX, 
that is, 22 children ranging in age 
from two years and one month to five 
years and four months. Seventeen of 
them were boys and 5 were girls. 

Apparatus and procedure 

The set-up for this experiment was 
the same as that for the first experi¬ 
ment, except the task to bo done and 
the materials for that task. The same 
fcablo and chair, the same mirror and 
screen were used as in Problem I, In 
place of the board, cup, and three ob¬ 
jects, a sheet of white paper 30.5 centi¬ 
meters long by 217 centimeter’s wide 
was fastened to the table with thumb 
tacks, the long edge flush with tho 
front edge of the table. On the paper 
was a path, 4 centimeters wide, run¬ 
ning the length of the paper. At one 
end this path was in the center of the 
paper, and starting from that end ns 
the right hand end tho path ran 10 
centimeters and turned at a right an¬ 
gle to the left for 3.5 centimeters, 
turned another right aiiglo to tho right, 
continued straight for 9 centimeters, 
turned another right angle to tho right, 
ran straight for 9.5 centimeters and 
turned at a right angle to tho left and 
continued straight to tho edge of the 
sheet, This was tho direction used 
for the main part of the experiment. 
For the control test without the mirror, 
the paper was reversed so that the path 
started in the lower right hand corner. 

A toy cannon, its two wheels 2,3 cen¬ 
timeters apart, was used to push along 
the path. Underneath tho cannon 
and between the wheels a pencil stub 


was fastened so that a line was drawn 
as the cannon was moved along, 
When the child came for the first time 
for this experiment, the screen was 
swung around to the right out of the 
way, the paper was in place on the 
table, with the path starting in tho 
lower right hand corner. After the 
child was seated, the observer said, 
“Sec this road that is drawn here on the 
paper? I Want you to push this can¬ 
non along that road as fast ns you can 
without getting off the road. Now, 
hold tho cannon this way.” The 
child's fingers were placed around the 
cannon just above the pencil; “and 
when I say 'Go* push the cannon along 
the track, and be sure to stay in the 
road,” Then observer places child’s 
right hand, now containing the can¬ 
non, in tho middle of the path at the 
edge of the paper, and says, “Ready, 
go/' ut the same moment releasing the 
child’s hand. Time was kept with a 
stop watch until the cannon reached 
the other end of the paper, or for tho 
two year olds until three minutes 
elapsed, 

Then the paper was replaced with a 
fresh sheet turned around tho other 
way, the mirror was put on tho tablo 
and tho screen swung into position so 
that tho path was concealed from view 
except in the mirror, Tho child was 
moved close up to the table and asked, 
"Can you see all of the road in the 
mirror?” If not, the mirror was ad¬ 
justed until ho could see the whole 
path. Then observer placed the can¬ 
non in tho child's hand and placed tho 
hand containing tho cannon in posi¬ 
tion in the middle of the track at the 
end of the paper, saying, “When I 
say 'Go/ do what you did before, push 
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the cannon along the road, being sure 
to keep in the road, but now you can 
only see it in tho mirror, which you 
remember makes it look different. 
Ready, go.” The hand was released 
at "Go*” Time was kept with a stop 
watch until the cannon reached tho 
other end of the paper or until five 
minutes had elapsed for the three and 
four year olds and three minutes for 
tho two year olds. Occasionally, the 
observer reminded the subject that the 
cannon must be kept in the path. 

Two trials were given with the mir¬ 
ror each day, for four days, at approxi¬ 
mately three day intervals. That is, 
the experiments were made on Mon¬ 
days and Thursdays for two consecu¬ 
tive weeks. In order to score tho 
record of tho cannon's moandevings loft 
on tho paper by the pencil, the fol¬ 
lowing method was used. A scale of 
threo units was made, each unit be¬ 
ing one-third of the distance from the 
path to tho top of the sheet, at the 
right hand end when the paper was in 
position for the mirror experiment. 
The scale was marked on a piece of 
paper and used to measure the dis¬ 
tance the cannon had been pushed from 
the path. If the cannon were pushed 
off the track but not further than a 
distance of 2.8 centimeters the first 
unit, it was counted one error. If the 
trail of the cannon was found in the 
second zone, it was counted as two 
errors; if in the third zone, as three 
errors* Thus, if the mark of the can¬ 
non was found off the track twice 
in tho first zone, once in the sec¬ 
ond zone and once in the third zone, 
tho score would be seven errors, Tho 
distance was measured from the point 
at which the cannon left the track to 


the most distant point that the can¬ 
non reached before it returned to tho 
track. 

Results 

The third experiment shows a clear 
break between the two year old group 
and the three and four year old groups. 
Not ono of the two year olds completed 
this experiment. Of the three, year old 
group, two succeeded and two did not; 
the two who failed undoubtedly did 
so because of emotional difficulties to 
bo discussed later* All of the four year 
old group completed the experiment, 
but threo of them, subjects D, F, and G, 
failed on the first trial the first day. 

Subject F was so upset by her first 
trial that slio was not given a second 
trial that day, but B and G succeeded 
on the second trial although their time 
and errorscorc was well above themean, 
as is shown in table 4. On the second 
clay subject F made no objection to try- 
ng again and did remarkably well. 
On both trials both her time and error 
scores were below the mean for the 
group. In fact this subject, with one 
trifling exception, improved steadily 
not only from day to day but from 
trial to trial. Her final score, 11 sec¬ 
onds, with no errors, was the best 
final score made by anyone, and her 
time was also the best made by any 
subject in any trial, although there 
Were three other records made without 
errors, 

The best initial score in both time 
and errors was made by subject II, 45 
seconds and 1 error. He then slumped, 
becoming worse until on the second 
trial on the second day his time score 
was 149 seconds with fi errors. Them 
he began to improve slowly and fin- 
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* T is time in seconds, 
t E is errors. 




Time end error score 
Three year group 
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isliccl with a filial score of 42 seconds 
with 4 errors, H was the youngest 
child in the four year old group, and 
the observer beliovcs that the ex¬ 
planation of his record is lack of suffi¬ 
cient motivation. He was interested 
in the first trial and thereafter became 
careless, but finally began to improve 
again, 

The longest first trial was made by 
subject E, 2fi5 seconds, wl\o also in 
that trial made the most errors, twenty 
four, E improves with regularity 
from day to day, his final score being 
30 seconds with three errors, (Sub¬ 
ject C’s record is typical; see Plates 
II and III.) 

In spite of individual differences, 
the moan of the four year old group 
shows steady improvement in both 
time and error scores from day to day 
and of the seoond trial over the first, 
with the one exception that the second 
trial on the first day is slower and 
shows more errors than the first trial 
on the first day. (Sec fig. 4,) In this 
group, all but one subject, G, made 
their best time in the final trial, and 
of these seven, four also made tho 
fewest errors in the final trial, 

In the three year old group, we have 
two subjects, ,T and I, who refused to fin¬ 
ish the experiment. (Sec table 5.) J, 
who with direct vision took 34 sec¬ 
onds and mode 4 errors, took his hand 
away from the cannon after ninety 
seconds with the statement, “I can't 
do it" and thereafter refused to revise 
his opinion. On the three succeeding 
days, he would accompany observer to 
the experimenting room without de¬ 
mur, scat himself in the chair and after 
one or two efforts to make tho first 
turn would desist, folding Iris hands in 
Ids lap aud repeating Lii a whiny tone, 
"Can't do it." 


Although the result was the same, 
subject Vs behavior was very different. 
With direct vision, he finished in 20 
seconds with only 1 error. On the 
first trial with the mirror, ho struggled 
for 137 seconds and then suddenly 
shouted, beginning to jump up and 
down, “It won’t go! it won’t go!” 
On being urged to try a little longer, ho 
tried to look under tho screen and had 
to be forcibly restrained. Whereupon 
he said, “I won’t do it any more," 


Da* 


UO. 



M 





B 


Fig. 4. A: Mean Time for Pushing Can¬ 
non Along Path t Four Year Old 
Group; B: Mean Errors 


first trial; ——-second trial 


and lie would not. On the second day 
something of the same sort occurred, 
only this time he gave up after forty 
seconds. On the third and fourth days 
he pulled the cannon out from under 
the screen and pushed it along on top 
of the screen, never once making an 
effort to do the test as instructed. 
The observer later tried a special in¬ 
ducement, offering him a cannon like 
the experimental one to keep, if he 
would try to do tho experiment, but 
ho screwed himself up into a ball of 
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rebellion and said “It won't go and I 
won't try to make it go.” 

Only one subject in the three year 
old group succeeded the drat trial. 
This was subject L, who took 89 sec¬ 
onds and made 21 errors on the first 
trial, but in the final trial she had cut 
down her time to 39 seconds and her 
errors to two. Subject M, the young¬ 
est child in the three year group, 
struggled valiantly until the five min¬ 
utes were up, never getting beyond the 
first curve and remarking once, dis¬ 
passionately, “It always goes that 
way,” meaning the wrong way. Ho 
did not want to try again that day, but 
came willingly the next experimenting 
day. This time he succeeded in peach¬ 
ing the lost turn just as his time was 
up, but seemed unwilling to make a 
second attempt that day. On the 
third day, he was successful in 85 sec¬ 
onds without c, Blnglo error, on tho firet 
trial. On the second trial, which he 
wanted to make, ho took 130 seconds 
and made 8 errors. Was this caused 
by fatigue? On the fourth day, his 
time was 72 seconds with 3 errors on 
the first trial, and 37 seconds with 4 
errors on the second trial. 

Tho reaction of the two year old 
group to the mirror part of tho experi¬ 
ment was uniform, but surprising dif¬ 
ferences developed in the direct vision 
part of tho test. Four of the ten two 
year old subjects could not, or would 
not, do even the direct vision part of 
the experiment. They seemed not to 
understand what was wanted, and just 
pushed tho cannon aimlessly back and 
forth without regard to the path. Al¬ 
though they were given a second trial 
on tho second duy, they again failed 
completely. These four subjects woro 


S, V, U, and X, among the youngest 
children in the group, X being the 
youngest, But W, the next to young¬ 
est made a perfect record in 8 seconds 
with direct vision. Ho was hopelessly 
lost, however, with tho mirror and just 
pushed the cannon back and forth, 
back and forth till the lime was up. 

Tho six subjects who succeeded in 
tho direct vision trial were given two 
trials with the mirror, one right after 
the direct vision and otic on tho next 
experimenting day. As they showed 
no change in behavior whatever, un¬ 
less perhaps more boredom and tend¬ 
ency to play on the second day than 
on tho first, they were not given any 
further tests. 

Summary 

Thia experiment is interesting not 
only as showing up clearly the mirror 
adaptability of different age groups 
but also the cleavage between the two 
and three year old performance in 
other test situations, i.e., tho failure of 
nearly half of the two year olds to do 
tho direct vision part of the experi¬ 
ment. The increased difficulty of this 
experiment also brought out strongly 
the emotion connected with the effort 
to learn the now hand and eye co¬ 
ordinations. 

BUMMAKY AND CONCLTJSION8 

In order to ascertain whether very 
young children could learn new eye 
and hand coordinations three experi¬ 
ments were devised. First, a simple 
task of picking objects up and putting 
them in a cup, the cup and objects 
being visible only in a mirror; second, 
an experiment with foot movements 
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in which the subjects pushed a disc 
with their foot from one position to 
another, foot, disc, and goal seen only 
in a mirror; and third, an experiment in 
which the subjects pushed a toy can¬ 
non along a path guided by the pat¬ 
tern (seen in a mirror. In the second 
and third experiments, a pencil mark 
was left by the disc and cannon show¬ 
ing the course pursued on the way to 
the goal. 

Tho subjects ranged in age from two 
to five years and wore divided into 
three age groups, two, three, and four 
year old groups, There were 27 chil¬ 
dren in the first experiment and 22 in 
the second and third experiments. 
There were more boys than girls. 

All three experiments show defi¬ 
nite learning, and all three experiments 
show clear age differences, these dif¬ 
ferences becoming more marked as the 
difficulty of the experiments increases. 
All the subjects completed the first ex¬ 
periment, all the four year olds com¬ 
pleted the second experiment as did all 
but ono in each of the other age groups. 
None of the two year olds completed 


the third experiment. Only half of 
the three year olds but all of the four 
year old group finished the third ex¬ 
periment. 

Conclusions 

The results of the three experiments 
used in this investigation are so defi¬ 
nite and clear cut that in spite of the few 
subjects used certain conclusions seem 
justifiable. Children as young aa two 
years acquire skill in tasks requiring 
now hand and eye coordinations in 
movements that are in opposition to 
those demanded .in the ordinary en¬ 
vironment. Young children learn 
such new habits more slowly than do 
adults, and learning proceeds more 
rapidly and more accurately as ago in¬ 
creases. Age differences in adaptation 
to such situations as the mirror ex¬ 
periments present, are closely related 
to the complication or increasing 
difficulty of the oobrdinations in¬ 
volved, Mirror experiments bring out 
emotional tendencies in children that 
merit consideration in the guidance of 
the child, 
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A Correction 


I N THE issue of Child Develop- to the omission of a few decimal points 
Ment for December, 1930, a brief the total scores and averages for long- 
report on Skill in Progressive Move- est distance walked are incorrect. The 

TABLE I 


Walking board 


OlflB 

cmtattouoQtcAA Atm 

LONGEST DISTANCE 


Ymtb 

Month b 

Trial 1 

Trial 7 

Trial 3 

Trial 4 

TtWfl 

Trial Q 

Trial 7 

Trial 8 




\nchet 

inc^a 

inch a 

inchet 

incite a 

inchea 

»ncA« 

tntfAet 

1 

4 

8 

30 

55 

35 

35 

25 

40 

115 

00 

2 

4 


00 

135 

60 

85 





3 

4 

5 

105 

65 

65 






4 

4 

4 

75 

32.5 

135 

135 





6 

4 

5 

05 

135 

00 






6 

4 

10 

117.5 

80 

67.5 

57.5 





7 

4 

6 

| 135 

50 

05 

120 





8 

4 

8 

136 

07.6 

27.6 

60 

i 




9 

3 

7 

45 

20 

36 

26 

1 25 




10 

4 

4 

22.5 

27.6 

35 






U 

4 

0 

135 

; oo 

135 

136 

110 




12 

3 

9 

47.6 

70 

40 






13 

4 

10 

70 

65 

76 

70 





14 

4 


40 

25 

65 






IB 

3 

11 

20 

30 

40 






16 

4 

1 

35 

25 

55 






17 

6 

1 

85 

135 

80 






18 

4 

3 

00 

85 

75 






10 

3 

2 

15 

80 

20 

60 

40 




20 

2 

8 









21 

3 


5 








22 

2 

7 









23 

4 

3 









24 

3 

| 4 

50 

40 







25 

3 

7 

40 








Total 

. 


1*452.5 

1,302.5 

1)220.0 

762,5 

200 




Average. 


60.02 

1 65.13 

t 04.2 

i 70.26 

50 





ments of Children by Johnson and correct tabulation should be as shown 
Courtney included a table for results in tabic 1. Btjfokd Johnson, 
from the Walking Board Test. Due The Johns Hopkins University. 

Mi 
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Temperature Variations in Normal Pre-School Children 


W HAT variations in body tem¬ 
perature are normal in healthy 
pre-school children? This problem 
was studied among a group of nursery 
Gchool children at the University of 
California Institute of Child Welfare. 
Daily rectal temperatures were re¬ 
corded at 9:00 a.m., 11:00 a.m., and 
at 1:00 p.m. until at least five records 
were obtained for every child at each 
period. It was first determined on a 
small number of cases that averages 
of five readings as compared with 
averages of ten readings were reliable 
and sufficient for our purposes. Eigh¬ 
teen children from 20 to 52 months of 
age were systematically studied iu this 
way. The nursery school group in¬ 
cluded only normal, healthy children. 
This was determined at the time of 
application for admission, on the basis 
of information concerning such health 
items as: height and weight, disease 
history, frequency of colds and di¬ 
gestive disturbances, and the like. 
Daily medical inspection excluded all 
children suffering from acute infec¬ 
tions, such as colds, and a complete 
medical examination at least twico a 
year served to check up on the general 
physical condition of the children. As 
an indication of the normality of the 
group, no child was more than 31 
pounds underweight during the period 
of this study, Additional records were 
obtained on 7 children after active 
play in sun suits at 11:00 a.m., and 
at 3:00 p.m. after n nap. The con¬ 
ditions under which sunbaths were 
taken were not sufficiently uniform to 
warrant presenting the data in detail, 


From these records it 1ms been pos¬ 
sible to obtain data concerning: (1) 
characteristic temperature fluctuations 
for individual children, and (2) aver¬ 
age temperature variations for the 
group in relation to time of day, sex, 
age, and activity. 

PROCEDURE 

The first temperatures wero taken at 
nine o'clock each morning, after 
health inspection. A certified clini¬ 
cal thermometer of standard make was 
inserted into the rectum approximately 
three centimeters, so that the bulb 
was well covered. Caro was taken to 
insert the thermometer deep enough 
so that it could not be affected by out¬ 
side air, and to insert it the same length 
each time so as to obtain comparable 
results. According to Benedict and 
Slack (1), the rectal temperature rises 
as the distance from the outside in¬ 
creases, until the highest point is 
reached at the depth of 6 or 7 centi¬ 
meters, but the curves for tempera¬ 
tures taken at different distances are 
parallel. The same procedure was re¬ 
peated at 11:00 a,m., 1:00 p.m., and 
3:00 p.m. 

RESULTS 

Averages and average deviations 

The average for the total series of 
records is 99.5°F. There were no 
differences in the average for boys as 
compared with girls, nor for the 
younger as compared with the older 
children, although the group average 
is distinctly higher than the rectal 
temperature which Ilowell (2) reports 



226 


Brief Reports 


as normal for healthy adults, (98,96), It was found that we not only had 
In comparing the average tempera- individual differences in regard to the 
tures on different days of the week, the amount of fluctuation in temperature 
slight differences found were unreli- readings, but that we also had some 
able. individuals whose temperatures rega¬ 

in this group of apparently healthy tered consistently higher or lower than 
children the lowest temperature re- the average. One child had an aver- 
corded was 97,7, taken at 3:00 p.m, age of all temperatures as high as 
after a nap. The highest temperature, 100.0, and another as low as 09.2, 
taken after a sunbath, was 101,7* Fig. 1 illustrates the temperature flue- 

100*5 


100,0 


99.5 

L. 

d 

■H 

2 ».o 

V 

-A. 

E 

u 

h 

9S.0 


97.0 

Fiq. 1, Fluctcation of Rectal TaMPBiurunas of B, T. at Vaiuous Times of Day 

Considering only the temperatures tuations for a child whose temperature 
taken under the usual conditions at showed about average variability as 
9:00 a.m,, 11:00 a.m., and 1:00 p.m.; compared with the group. Fig. 2 
the lowest was 08.0 and the highest shows the temperature curve for L. J., 
101,0. All children showed fluctua- whose temperature ran high consist- 
tions in temperature from day to day. ently, and for E. T., whose tempera- 
The lowest average deviation was .072 turo was low consistently. 

(five readings, at 9:00 a.m.) and the Although children showing the 
highest .664 (five readings at 11:00 greatest variations from the norm may 
A'rti*)’ have had some physical complication 
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which did not show up in the physical 
examinations given at the nursery 
school, it is very unlikely that every 
temperature of 100 indicated illness. 
Every child in our group had at least 


Woodhcad and Vamor-Jonos) who 
have noted that muscular activity and 
bodily exertion promote a rise in tem¬ 
perature. The 1:00 p.m. tempera¬ 
tures, which were lower, followed a 



Fia. 2. Average Temperature Curves of L, J. (Consistently High), ofE. T. {Con- 
uiaTENTbr Low), ano of Total Group 


one temperature of 100 or over at 
11:00 a.m, Over half had a tempera¬ 
ture of at least 100 at 9:00 a.m,, with 
no obvious indications of ill health. 

By compiling the data for the group 
as a whole further results were ob¬ 
tained as shown in table 1. The A.D, 
is here used to signify the average de¬ 
viation from the mean of the average 
temperature for each child. At 9:00 
a.m., approximately 50 per cent of 
tile children yield average tempera¬ 
tures falling between 99.2 and 99.6. 
At 3:00 p.m,, the middle 50 per cent 
of the children have averages between 
98.6 and 98.9. 

At 11:00 a,m., when tho highest 
temperatures woro recorded, the chil¬ 
dren wore finishing an active two- 
hour play period out-of-doors; tho 
findings agree with those of other 
writers (Abt, Bonedict and Slack, 


table i 

Tcm-perattirc variations in relation to the time 
of day 



NOM- 

liEnor 

CABXB 

UEAK 

T*H- 

VET\A- 

TOflB 

A.t>. 

9:00 a.m. 

18 

00.305 

.210 

11:00 a.m. 

18 

99.83 

.103 

1:00 p.m. 

Average of 9:00 a.m,, 
11:00 a.m. and 1:00 

18 

00.31 

.163 

p.m. tempenUuro. ,. 

18 

09.51 

.163 

3:00 p.m. 

7* 

98.78 

.130 


* ThiB group of Hovcn children hud mean 
temperatures at 9:00 a.m., 11:00 a.m., and 
1:00 p.m. that were the same, through the 
first decimal place, ag those for the entire 
group of 18 children. 

period of relative quiet. The children 
washed for lunch, rested on cots for 
15 minutes, and ate lunch in a leisurely 
fashion, Woodhcad and Vurrier- 
Joncs (3) have reported that digestion 
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of food is responsible for a rise in tem¬ 
perature, but that there is a slight 
drop immediately after eating and 
before the rise begins. 

From 1:00 until 3:00 p.m. the chil¬ 
dren rested on cots in quiet, airy, rooms. 
All but one or two of the oldest chil¬ 
dren slept for most of the period. It 
was just after this rest period that the 
lowest temperatures were recorded. 
Although it is the general opinion that 
temperatures tend to be highest in 
the late afternoon, the effect of the 
rest period apparently offset tills tend¬ 
ency, at least temporarily. There was 
no opportunity to record temperatures 
at a Inter hour aa the children were 
called for and taken home shortly after 
their imps. 


CONCLUSIONS 

This brief study of temperatures in 
normal children shows the daily vari¬ 
ability in temperatures, and the indi¬ 
vidual tendencies of children to depart 
from the average. It is well to re¬ 
member that each child has his own 
range of temperature, and that muscu¬ 
lar activity, food, and clothing must 
be taken into consideration in de¬ 
termining the importance of varia¬ 
tions. The chart of a child's “nor¬ 
mal” temperatures, taken at a nursery 
school, should be of some value in in¬ 
terpreting the significance of tempera¬ 
tures registered during illness, or dur¬ 
ing a suspected incubation period. 

Gladys N. Ludwig 
Hmideut It, Stolz, M.D. 
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Laughter in the Pre-School Child 


PROBLEM 

A STUDY of laughter in children of 
prc-achool ago waa made in order 
to contribute, if possible, to the solu¬ 
tion of the following questions: 

1, What are the onuses of laughter in 
children of pre-Bchool age? 

2. Do the causes of laughter vary with 
ago? 

3. Does the occurrence of laughter vary 
with 

a. Ago? 

b. Social contact? 

c. Intelligence? 


METHOD 

1* From February to Juno 1931, re¬ 
cord was kept of laughter on tho part of 
the children enrolled in the Nursery 
School of Vassar College. These obser¬ 
vations were made for an hour at 
a time at five different periods dur¬ 
ing the week. It must be borne 
in mind that the results are based 
upon observations made at different 
periods during the day and arc in 
no sense a complete record of tho 
incidence of laughter throughout the 
period of study. 
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2, Four toys were exhibited to the 
children individually and in groups. 
The toys woro placed under a cover 
which each child was allowed to re¬ 
move for himself and discover what 
was underneath the cover. The reac¬ 
tions of the children to these toys were 
noted. The toys were: (a) A spotted 
dog wibh movable ears and tail; (b) a 
spotted rubber dog who squeaked and 
whose head and tail were moveable; 
(c) a clown with a fur body hung on an 
clastic string; (d) a jumping jack. 

KESlTLTfl 

A Observation in the nursery school ■ 

From direct observation, the ob- . 
server found that the incidence of 
laughter noted fell under the follow¬ 
ing headings: 

a. Motions made by the child him¬ 
self, by other, or by objects. 

b. Noises made by the child himself, 
by others, or by objects. 

c. Socially unacceptable situations. 

d. Grimaces made by child himself 
or by others. 

e. Inferiority in others. 

f. Pleasure of child in occupation ot 
accomplishment, 

g. Situations showing appreciation 
of humor. 

h. Word play. 

i. Imitative laughter. 

j. Situations involving make-be¬ 
lieve. 

k. General well-being and happiness, 

Presentation of toys 

On the whole, the experiment of 
ahowing the four toys to the children 
was not very successful in causing 


laughter. Interest and curiosity, 
rather than amusement, were shown 
by nearly all of the children. When 
summarized, theso results show that 
out of 100 possibilities for laughter, 
only 12 real laughs occurred, while 
there were a 9 laughs or snickers, and 
60 smiles. 

As a test of the social element in 
laughter, theso toys were presented to 
groups of the children. There was not. 
any marked increase in tho laughter 
caused* All of Group I smiled at each’ 
of the toys, but nono really laughed.’ 
In Group II, one laughed heartily,* 
although she had not laughed at all 
when the toys were presented to her 
alone. In Group III only one child 
laughed and her laugh was rather one 
of excitement than amusement. One 
child in Group III laughed at the very 
beginning seemingly in anticipation; 
one smiled, and one laughed heartily* 
at all of the toys. Ho also had not 
really laughed when the toys were pre¬ 
sented to him alone. 

Results from the direct observa¬ 
tions, however, seem to show that chil¬ 
dren very seldom laugh except when 
in tho presence of others. Out of tho 
223 situations in which laughter was 
notcd,only 14, or 0,3 per cent occurred 
when the child was alone. 

S. Laughter and intelligence 

Of the 16 cases including Intelli¬ 
gence Quotients ranging from 100 to 
130, the average was 118.06 and the 
average number of laughs, four and 
seven tenths 

There were 10 cases of intelligence 
that were markedly above the aver¬ 
age. Tho average Intelligence Quo- 
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tient of this group was 140.6 and tho 
average number of laughs, thirteen. 

CONCLUSIONS 

1. The children of pre-school age 
studied in this paper laughed most 
frequently at situations which involved 
motion of self; second, at situations 
which they realized were socially un¬ 
acceptable; and third, at humorous 
situations. 

2. The laughter of the two-year-olds 
was caused most by motion of self; next 
by socially unacceptable situations; 
and third, by pleasure in occupation 
and accomplishment. The three-year- 
old group laughed most frequently at 
the socially unacceptable situations; 
next at situations involving make- 
believe; third, at situations showing 
appreciation of humor; and fourth, 
motion of self. The laughtor of the 
four-year-old group was caused most 
frequently by motion of self; next by 
situations socially unacceptable; third 


at those showing appreciation of 
humor. 

3. In the two-year-old group, for the 
period studied, the average number of 
laughs for each child was fourteen; in 
the three-year-old group the average 
was six and two tenths; and in the four- 
year-old group the average was six 
and five tenths. 

The presence of other children docs, 
for tho most part seem to be an qasen- 
tial element in the occurrence of 
laughter in children. That is, chil¬ 
dren seem to laugh very seldom alone, 
although the mere presence of other 
children does not necessarily mean that 
there will be increased laughter. 

The results from the group of chil¬ 
dren studied seem to show that there 
is some correlation between the 
amount of laughter and the intelli¬ 
gence of the child; those having a 
higher I.Q. laughing more frequently. 

Margaret Kenderiune, 


A Study of Fifty Home Libraries with Special 
Reference to Their Function in Child 
Development 


T HE investigation which is de¬ 
scribed in this paper consisted of 
quantitative and qualitative appraisal 
of 60 home libraries with special refer¬ 
ence to their function in child develop¬ 
ment. The data for the study were 
gained through interviews with the 
mothers in their homes and through 
actual examination of the reading ma¬ 
terials found in each family library. 
Morris, Illinois, a city with a popula¬ 
tion of 6,000 was chosen as the loca¬ 


tion of the survey. A total of 102 
children was found in the SO homes, 
ranging from homes with an "only 
child” to homes with as many as 10 
children. The average number per 
family was three. 

Of tho 50 homes visited, 38 were 
found in which both parents were na¬ 
tive-born, 8 in which both were foreign- 
born, and four in which one was for¬ 
eign-born and one native-born. There 
were wido variations in the occupa- 
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tional classification of the fathers. 
Using Taussig’s classification, 32 per, 
cent of the fathers may be classified as 
unskilled laborers, 18 per cent as skilled 
laborers, 32 per cent as business men, 
and 18 per cent as professional men, 
The educational status of the parents 
presented further variation. Of the 
parents interviewed, 8 per cent had 
not finished grammar school, 38 per 
cent had completed the grades, 8 per 
cent had not finished high school, 24 
per cent had graduated from high 
school, 4 per cent had not finished col¬ 
lege, and 18 per cent had graduated 
from college. In addition, 18 per cent 
of the fathers had received professional 
training, as medicine, law or theology. 

It is thus evident that there was 
great variation in the nativity of par¬ 
ents, occupational classification, edu¬ 
cational status, and size of family in 
the 50 homes studied. It is believed 
that a fair cross-section of the com¬ 
munity was secured. The occupa¬ 
tional and nationality distribution of 
this sampling corresponds very closely 
to the 1931 government figures for 
the city as a whole, furnished by Leon 
E. Truesdell, chief statistician for 
population. 

Records were made of the total num¬ 
ber of books, magazines, and news¬ 
papers, as well as lists of the titles of 
children's books and magazines and 
child study books and magazines 
found in each home. The average 
number of newspapers was two sub¬ 
scriptions per family. The most com¬ 
mon dailies were the local paper, 
The Morris Herald , and The Chicago 
Tribune* The average number of 
magazine subscriptions por family was 
five, The most common magazines 


were Good Housekeeping) Ladies 1 Home 
Journal, Saturday Evening Post, Worn- 
mans' World, The Literary Digcsl f iVa- 
iional Geographic, and The Parents ' 
Magazine . 

Inasmuch as the special interest of 
the investigation was In regard to the 
home library as an agency of child 
development the number of children's 
magazines is of special significance. 
An averago of one subscription per 
family was found. The most popular 
children’s magazines wero Child lAje t 
American Boy , Young Crusader , Jun¬ 
ior Home } and Youth's Companion. 
In regard to child study magazines, 
an average of less than one subscrip¬ 
tion per family was found. The two 
most common child study magazines 
were The Parents' Magazine, a nd Child 
Study Magazine . 

A total of 150 books was found to 
bo the averago number per home. An 
averago of 22 children’s books per 
family was found. The five children's 
books found moat frequently wero An¬ 
dersen's Fairy Talcs, Stevenson'sTreas- 
ure Island, Barrie's Peter Pan, Sewell's 
Black Beauty, and Spyri's Heidi. Tho 
ten most common children's authors 
were Perkins, Twain, Anderson, Al- 
cott, Kipling, Stevenson, Spyri, Hurl- 
bul, Barrie, and Sewell. In regard to 
books on the subject of child develop¬ 
ment an averago was found of two 
books per family, The most common 
titles were'. Galloway—Parents and 
tho Character Training of Children, 
Waddle—Introduction to Child Psy¬ 
chology, Grucnberg—Guidance of 
Childhood and Youth, and Tanner— 
The Child. Over half of the child 
study books owned in these homes 
were popular rather than scientific. 
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This statement is not meant to dispar¬ 
age material written in a popular man¬ 
ner, It is 1 of importance, however, 
that the facts and principles given be 
accurate. The four titles which were 
most frequently found are standard 
volumes in child study, but these titles 
represent only a small proportion of 
the total child study books owned in 
the homes, Over half of the books 
were titles found in only one home 
each. 

The mass of data may be viewed 
from several angles other than group 
averages and frequencies. Tabula¬ 
tions were made of the results accord¬ 
ing to nativity of parents, occupational 
class, educational status, and number 
of children in family. Because of the 
email number of cases in the groups as 
well as the small size of the means in 
general, the averages are to be inter¬ 
preted only as indicating possible tend¬ 
encies. There is no assurance what¬ 
ever that the differences between 
groups arc in any way significant, 
When the 50 homos were grouped ac¬ 
cording to occupational class there was 
an increase in the size and quality of 
the homo library wliich paralleled the 
rise in socio-economic status. When 
the homes were classified according to 
educational status of parents there 
was a general increase in the size of the 
home library along with increased edu¬ 
cational opportunity, and a uniform 
improvement in the quality of the 
reading materials. When tho homes 
were grouped according to nativity of 
parents there was no significant dif¬ 
ference In tho size or quality of tho 
libraries of tho different groups. When 
the homes were classified according to 


number of children in family there 
was no evident increase or decrease in 
proportion to the size of the family, 
although families with few children 
showed higher averages than those 
With from six to ten children. 

We have already stated that the 
home libraries were judged qualita¬ 
tively as Well as quantitatively. The 
problem was to find a measuring stick 
by which to evaluate the children's 
books found in the homes. This re¬ 
quired a review and careful analysis of 
the literature in the field of children's 
reading. After reviewing all available 
research in the field the following cri¬ 
teria were formulated: 

1. The books should possess liter¬ 
ary merit, 

2. The books should have person¬ 
ality-orientation value. 

3. The books should possess inter¬ 
est value for children. 

4. The books should be adapted to 
the age and reading ability of the child 
who uses them. 

5. The physical make-up of tho 
books should be attractive to children 
and in harmony with hygienic require¬ 
ments of printed materials, 

More difficult than formulating tho 
standards was the problem of find¬ 
ing objective judgments on the worth 
of specific books. After carefully 
studying the methods used in the 
compilation of 28 book lists, the “Win- 
netka Graded Book List" and "A 
Guide to Books for Character" (the 
Iowa Institute of Character Research 
study) were selected as the list? to be 
used in evaluating the fifty home li¬ 
braries. These two lists were equated 
on a sigma unit scale and numerical 
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scores were assigned for literary merit 
and personality orientation value, and 
interest value for boys and for girls. 

The literary merit of the children's 
books found in these homes was very 
low as measured by the criteria es- 
tablished in this study. In these 
homes children's books seem to have 
been selected on the basis of interest 
rather than literary merit and person¬ 
ality-orientation value. The interest 
value of the books was high both for 
boys and for girls. In regard to the ago 
and grade suitability of the books 
found in these homes, the general 
tendency seems to have been to accu¬ 
mulate books with little regard to tlioir 
suitability for the children of a given 
home. ThiB is shown by the fact that 
in many homes praotieally all the 
books were adapted to one or two age- 
levels. Hence some children had an 
abundance of appropriate reading ma¬ 
terial, whereas other children in the 
same family had no suitable material. 

In the homes included in this survey 
the sizo of the homo library appears to 
bo decreasing. This statement is based 
on the testimony of mothers that 
crowded living conditions and frequent 
moving make the ownership of largo 
libraries impossible, even where the 
cost of books is not an important eco¬ 
nomic factor. The general trend is to 
substitute newspaper and magazine 
material for books. The lower cost 
and easy means of disposal when read 
were reported the important factors in 
this change. 


Growing out of this Btudy are several 
suggestions for those outlining the 
progress of child study in the home. 
Present knowledge concerning child¬ 
ren's reading interests and needs might 
well bo incorporated in the curricula of 
child Btudy groups. At present in 
many localities the emphasis seems to 
bo largely on the physical welfare of 
tho child. Attention oould well ho di¬ 
rected to subjects such as providing 
adequate reading facilities for child¬ 
ren in the homo. 

There is a definite need, at least in 
tho locality in which tills survey was 
made, for a parents freo book review 
service which would give critical evalu¬ 
ations of children’s bookB and help to 
counteract tho effects of high-powered 
salesmanship in the field of children's 
books. The mothers interviewed 
stated that they had no means of 
knowing what books to buy except os 
they accepted the recommendations of 
book agents. 

There also seems to be urgent need 
for tho re-writing of child study ma¬ 
terials for various levels of educational 
background. Much of tho authentic 
child study material which is at pres¬ 
ent recommended to parents is written 
in a technical manner which presup¬ 
poses collogo training. Parents who 
have nob had such training reported 
that they find these books practically 
useless, and if interested must roly on 
popularly written material which is 
often unscientific. 

Gertrude IIill Nystrom, 
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Some Factors Affecting the Night Sleep of Children 


R ecords of«»night sleep of 34 

pre-school children were obtained 
from parents of the Washington Child 
Researoh Center for a period of 30 
days. Each parent observed and re¬ 
corded the time the child went to bed, 
went to sleep and awakened. There 
were 15 two-year-olds, 14 three-year- 
oida, and 5 four-year-olds. 


while the four-year-olds slept 11 hours 
and 2 minutes, Apparently the length 
of the night sleep of the children did 
not decrease with increasing age. 

It was thought that the two-year- 
old children would go to sleep much 
quicker than three or four-year-olds. 
The reverse was true, for the three and 
four-year-olds were asleep oil the aver- 


TABLE l 


Night sleep oj pre-school children 


AO» 

Tina IN DUD 

TIME A0LBUF 

TIWU AWAXE 

Averago 

S.D, 

Average 

B.D. 

Average 

S.D, 

years 

2 

7:24 p.ra. 

fttinuffl* 

23 

7:61 p.m. 

mmufos 

26 

0:58 a.m. 

iniriufa 

24 

3 

7:38 p.m. 

19 

7:68 p.m. 

20 

6:40 a.m. 

20 

4 

7:31 p.m. 

14 

7:61 p.m. 

24 


27 

All ages 

7:31 p,m. 

19 

7:63 p.m. 

23 


23 


TABLE 2 

Variables of night deep 


HANXOSDXH CORRfcliATlDNS 



4-1'EAR DLESt 

Timo of going to bfid—length of time required to 
go to sleep... 

— .60 

— .02 

-.43 

Time of going fcg bod—total length of sleep.. 

— .00 

-.47 

-.03 

Time of going to sleep—total length of sleep. 

-,8B 

— .66 

i 

-.10 


* Correlations based on 450 records on 16 children, 
t Correlations based on 420 records on 14 children, 
\ Correlations based on 120 records on 6 children, 


Analysis of 1020 records (30 for 
each child) showed only slight differ¬ 
ences between the tliree age groups in 
the average time the children went to 
bed, went to sleep, and awoke. 

It was found that the average length 
of the nights sleep of the 3 groups was 
nearlyequal. Thctwo and three-year- 
olds slept 11 hours and 6 minutes, 


age in 20 minutes, while the two-year- 
olds took 27 minutes. 

The results of 3 rank-order correla¬ 
tions may be seen in table 2. These 
correlations indicate that the later the 
children were put to bed tlio longer it 
took them to go to sleep, and the later 
they awoke in the morning. How¬ 
ever, their total Length of sleep was 
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shorter than that of children who went relations indicate that ohildrcn with 
to bed earlier. The rank-order corre- higher intelligence quotients got less 
lations between length of sleep and in- sleep than children with lower intelli- 
telligence quotient wero as follows: gonce quotients, 
two-year-olds -.43, three-year-olds 

-.27, four-year-olds -.20. These cor- Margaret Richie White, 




An Audiometric Test for Young Children 

Harold M. Williams 1 


AS YET no adequate test of 
auditory acuity has been de¬ 
veloped for use with young 
children. A satisfactory test for this 
purpose demands) in addition to the 
more general requirements of validity 
and exact control over the physical 
intensity of the stimulus, extreme 
simplicity of task, adequate motiva¬ 
tion, and objectivity in tho response 
required of the child, Tho whisper¬ 
ing tests, while they represent a rela¬ 
tively valid measure of the actual 
functional efficiency of the ear, are 
lacking in control over tho physical 
loudness of tho sounds to such an 
extent that it is impossible to construct 
norms for the method, or to compare 
the work of different experimenters. 
The purc-lono tests, on the other hand, 
while they possess a high degree of 
control over tho physical intensity of 
the sounds, are quite unsuitable for 
use with young children, on account 
of the intrinsically uninteresting char¬ 
acter of the test, and the uncertainty 
of interpretation of the child's re¬ 
sponse. 

The development of the Western 
Electric 4-A audiometer (1) has pro¬ 
vided a technique which combines the 

1 Tho experimentation reported hero was 
carried on while tho writer was a National 
Research Counoil Fellow in Child Develop¬ 
ment at tho Iowa Child Wclfnro Research 
Statiou. 


advantages of both types of test in a 
unique way, In this audiometer 
spoken numbers have bceu recorded 
at standard intensities on a phono¬ 
graph disc, from which tho sounds are 
picked up and transmitted electrically 
to a telephono receiver held to the ear. 
Relatively valid test sounds are there¬ 
fore delivered to tho ear under excel¬ 
lent conditions of physical control. 

By the introduction of certain 
modifications of procedure in this 
technique, it is believed that tho re¬ 
quirements outlined above for audio- 
metric tests of young children bavo 
been successfully met. 3 

The test, which is necessarily given 
individually, has been converted into 
a "listening over tho telephone” game. 
This change results in setting up a 
novel game situation which is easily 
grasped by the child and is well moti¬ 
vated, Tho first eight digits (tho 
number seven being omitted) are used 
ns test words. These aro spoken 
singly, with an interval of four seconds 
between each number during which 
the child reports the number heard to 
the tester, who decides the correctness 
by an auxiliary receiver, The num¬ 
bers aro recorded on tho disc in a 

•These modifications were incorporated 
in now phonograph rcconlR specially made 
through tho courtesy of Dr. Ifnrvoy Fletcher 
of the Hell Tolcphono Laboratories, to whom 
grateful acknowledgment is made. 
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series of twelve levels descending in 
loudness, with two consecutive num¬ 
bers at each level. The numbers in the 
first half of the test are spoken by a 
woman. 

In the first trial record the directions 
were incorporated in the record. Fur¬ 
ther trial showed, however, that these 
directions were confusing to the 
younger children, so that they are now 
given by the tester. The preliminary 
directions are as follows; "I want to 
find out how well you can hear, so we 
arc going to play a 'listening over the 
telephone’ game, When you put this 
telephone receiver to your ear you 
will hear a lady Baying some numbers. 
Yon axe to listen carefully and tell me 
each time what she says. Ready! >J 
The right ear is tested first. The first 
four numbers on the record are all of 
the maximum loudness and are used 
as a trial series to make sure that the 
child understands the directions and 
is responding satisfactorily, At the 
same time the tester makes the proper 
adjustments of the receiver to the ear. 
After the preliminary adjustments are 
made the tester now says, “Now you 
will hear some more numbers, but this 
time the lady's voice will get weaker 
and weaker, You must listen care¬ 
fully so that you can tell me each 
number.” The record is then run 
through until the cliild fails to report 
at least four consecutive numbers 
successfully. The directions then are, 
“Now we will try the left ear in just 
the same way aa we tried the right 
ear." Tho inner half of the disc 
presents a similar scries for use with 
tho left ear. The obverse side of the 
record presents a similar series, spoken 
by a man. 


Numbers were choseu as test ma¬ 
terials after careful consideration of 
the situation for the following reasons. 
Children barn very easily to manipu¬ 
late the first eight or more number 
names, even though the numbers as 
quantitative concepts may be quite 
meaningless to them. Even the three- 
year-old children tested showed no 
traces of unfamiliarity with the num¬ 
ber names as words, although relatively 
few of them could count to eight 
independently. The Stanford Revi¬ 
sion of the Binet scale (2) puts tho 
repetition of three digits in the three 
year level, so that it is quite unlikely 
that the repetition of a single digit is 
in any way a task for the intelligence 
of the average child of this age. The 
narrowing of the field of choice to 
seven numbers makes the task of 
interpreting and recording the child’s 
responses much simpler than if the 
words were chosen from the general 
field of common words, while still 
keeping the probability low that any 
child will get any number correct by 
chance. 

While a spring support to hold tho 
receiver agaiiiBt the ear would insure 
the greatest constancy of pressure, 
an actual tryout of such devices indi¬ 
cated that with many children they 
were a source of such groat distraction 
and irritation that the test results 
were entirely invalidated. At pres¬ 
ent, therefore, the child is merely 
instructed to hold the receiver closely 
against his ear, the experimenter 
taking care to see that the hair is 
brushed well back, and that the receiver 
is held by the child with the opening 
of tho cap directly opposite the meatus. 
Practically all the children tested 
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tended to press the receiver quite 
closely against the ear as the sounds 
became fainter. 

The inciclont&t remarks of the chil¬ 
dren tested have shown as a whole 
that they appreciated the situation 
and were entering into the spirit of the 
game. Such comments ns, "Oh, her 
voice just gets so soft," were common. 
Nearly all of the children spontane¬ 
ously remarked near the end of a series, 
"I can't hear her any more." Others, 
after listening intently said, "Why 
doesn't she say any mom numbers?" 
The attitude in general, changed from 
one of great confidence and certainty, 
to one of increasingly greater uncer¬ 
tainty as the sounds became weaker. 
The new rush of interest which ap¬ 
peared when the man’s voice was 
announced was an unexpectedly suc¬ 
cessful feature of the test. Illus¬ 
trations of the motivation value of the 
test and of the change in attitude as 
the sounds became weaker arc shown 
in the photographs in fig. 1, taken as 
the child was being given the test. 

The tests are scored in terms of 
sensation units of hearing loss as is 
done with the former records. The 
lest results arc recorded on a blank 
form having divisions from 30 sensa¬ 
tion units hearing loss to —3 units. 
On each level there will he 4 numbers 
for each ear. Due to the fact that 
lapses of attention, over-eagerness to 
make some remark about the "game” 
and so on are of common occurrence, 
many gaps will appear in the record 
of most children. For this reason 
considerable latitude must be allowed 
in the interpretation of the results, 
especially in the case of the younger 
children. The hearing level is there¬ 


fore defined tentatively as the lowest 
level at which each child has 50 per 
cent of right responses. 

The reliability of the test on 57 
children, of age range four and one-half 
to six and one-lmlf years, was .697, 
P.E. .05 by the method of chance 
halves. This would yield a reliability 
of . 82 for the whole test. In ordinary 
routine testing, therefore, one applica- 


TABLE 1 

Ihsfntniioft of scorn on andio?ndcr lest 



Aap 

iniMv* 

3-4 Yours | 

4-5 Years | 

5-0 Yours j 

0-7 Yoara 

JNU 

LOB9 

I 

1 3 

Left 

a 

1 

i 


ii 

a 

s 


1 Number of cases 

30 






1 

l 


1 

27 




1 


| 



24 

i 

1 







21 

i 


i 

2 



j 


18 

3 


7 , 

1 

4 




IB 

2 

2 

3 

4 

2 


i 


12 

7 

10 , 

1 

3 

1 

5 


1 

9 

2 

2 

16 

3 

12 

8 

i 


6 


1 

5 

10 

11 

6 

12 

2 

3 



2 

9 

1 

11 

3 

11 

0 




2 

1 

4 

2 

4 

-3 




1 

i 

3 

1 

3 

4 

Num¬ 




1 





ber. . 

10 

35 

35 

22 


Lion of the whole test is probably 
adequate for gross differentiation be¬ 
tween normal and defective. The 
defective may be more intensively 
tested by repeating the record. 

Tabic 1 summarizes the results by 
the scoring method recommended 
above on 108 children of age ranges, 
3-1, 4~5, 5-6, and 6-7, from the pre¬ 
school laboratories of the Iowa Child 
Welfare llosearch Station and tho first 
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grade of the University Elementary 
School, 

These children were all normal or 
superior in intelligence, It will be 
noted that there is an increase in score 
from age group to age group, This 
may be interpreted in part as an in¬ 
crease in attentional power, but it is 
possible that there is a real increase 
in acuity during these ages, A few of 
tho scores indicate serious impairment. 
In at least three cases observational 
evidence corroborated tho findings of 
the test, although previous to the test 
no defect was suspected. 

Where the necessary apparatus is 
available tho test may be given with a 
record of constant intensity, tho 
experimenter varying the loudness by 


the attenuator of either tho 2-A or 
3-A Western Electric audiometer. A 
special record on which the numbers 
are all of maximal intensity iB also 
available. 'Hus method has tho ad¬ 
vantage of making it possible for the 
experimenter to work down quickly 
to the critical lovcl for each child, and 
to concentrate his efforts there, In 
the hands of a skillful tester who 
understands children it is believed that 
either technique will yield results 
which arc far superior to current 
methods of testing acuity of very 
young children. Where tho 4-A 
audiometer is already available tho 
only additional expense which must 
be incurred is for tho new phonograph 
records, 
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A Study of Problem Solving Behavior in 
Pre-school Children 1 

Eunice Matheson 


problem 

T HE present study is an attempt 
to observe and analyze tlio 
problem solving activities of 
young children placed in situations 
similar to those employed by Kohler 
(9) in the experiment reported in The 
Mentality of Apes. The purpose of 
the study is not to make direct com¬ 
parisons between the behavior of 
children and apes, nor to deal with 
the theoretical implications of gestalt 
psychology, but to get a general 
picture of the solving type of behavior 
in very young children by using Koh¬ 
ler’s method of arousing activity of 
this kind. 

History 

In The Mentality of Apes, Kohler 
states the essential feature of his 
method by contrasting it with the 
mazo experiment, He says, “Ameri¬ 
can animal psychology makes animals 

1 From the Department of Psychology 
and the Institute of Child Welfare, the 
University of Minnesota. The Btudy has 
profited much by many helpful suggestions 
given by Dr. Edna F. Hoidbrcder, Dr. John 
E. Anderson, Dr. William T. Heron and 
Dr, Florence I, Goodenough. Thanks arc 
also due tho ohildren of tko Nursery Sohool 
who noted ns subjects in this experiment, 
and tho principal, Dr, Josephine Curtis 
Foster, and tcaohore of tho Nursery Sohool 
for their cooperation. 


(or people) seek the way out of mazes, 
over tho whole of which there is no 
general survey from any point inside; 
the first time they get out is, therefore, 
necessarily a matter of chance, and so 
for theso scientists, the chief question 
is how experiences which have been 
mado in such circumstances can bo 
applied in further tests. In intelli¬ 
gence tests of the nature of our 
roundabout-way experiments, every¬ 
thing depends upon the situation being 
surveyable to the subject.” He goes 
on, “Regarding their principle, I must 
make a further objection to Thorn¬ 
dike’s experiments. They were de¬ 
signed as intelligence tests of the same 
type as our own (insight or not?), and 
ought, therefore, to have conformed 
to the same general conditions, and, 
above all, to have been arranged so as 
to be completely visible to the animals. 
For if essential portions of the experi¬ 
mental apparatus cannot be seen by 
the animals, how can they use their 
intelligence faculties in tackling tho 
situation?” Therefore, Kohler uses 
situations “in which all the factors 
were given and the solution could bo 
achieved,” not situations in which the 
individual was dealing with tilings 
“merely thought about.” 

Kohler, besides reporting in his book 
the results of his work with tho apes 
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at Tenerife, reports experiments on 
hens, n dog, and a email child in 
situations which demand a “round¬ 
about way” of solution. In the first 
place Kohler was trying to determine 
the intelligence level of the subjects 
with which he was working. The 
second aim in his work, he says, is 
theoretical. The fact that even the 
anthropoid apes are such a long way 
behind man, and yet “show so many 
human traits, makes it possible for us 
to study, under the simplest condi¬ 
tions, the nature of acts of intelli- 
gonce/' And “one may be allowed 
the expectation/' ho says, “that in the 
intelligent performances of anthropoid 
apes we may see in their plastic state 
once more processes with which wo 
have become so familiar that we can 
no longer immediately recognize their 
original form; but which because of 
their very simplicity, wo should treat 
as the logical starting point of theoreti¬ 
cal speculation/' 

Kfihler's principal conclusion was 
that the apes manifested "intelligent 
behavior of the general kind familiar 
in human beings/' i.e., they were not 
limited to trial and error in dealing 
with problems. He reported that they 
sometimes displayed a type of be¬ 
havior which he called “insight." He 
gave three criteria of insight, which 
may be stated in the form of questions: 
Is the achievement a single continuous 
occurrence,—a unity as it were in 
space and time, in which the individual 
parts have meaning only when con¬ 
sidered in relation to the whole? Is 
the instant sharply marked in which 
the real solution begins by a kind of 
jerk, a sudden complete turning about, 
or a lighting up of the face of the 


subject? Is the animal ablo to repeat 
the solution when placed in a similar 
situation, if a genuine solution has 
previously been used? The presence 
of behavior characterized by insight 
brought his work into contrast with 
that of Thorndike (12), Watson (13), 
and other American animal psychol¬ 
ogists, who explained animal learning 
in terms of trial and error as opposed 
to insight. 

Kohler himself suggested that Mb 
methods might be used in studying the 
behavior of young children. Although 
this suggestion was made some years 
ago, there have been, up to the present 
lime, very few studies of this type 
made on human beings although both 
before and after Kohler's suggestion, 
there were many attempts to study 
the thinking or problem solving ability 
of human beings. Yery little of it, 
however, has been of the typo in 
which the individual was placed in a 
situation for which all the necessary 
material for solving was present, 
Helscth (7) observed and recorded 
the behavior of a group of seventh 
and eighth grade students in a history 
class, and tried to study and work out 
tho lines of development in their 
thought processes. This was, of 
course, an experimental study, and 
yet it has very little direct bearing on 
this other type of study, for the tool 
which the pupils were using in that 
experiment was language and things 
thought about, rather than objects 
actually present. Piaget (ID) has 
also studied the thought processes of 
the child, bub his studies concerned 
themselves with the thinking processes 
of the child in connection with social 
situations. Philosophers have long 
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tried to work out logioal analyses of 
the human thought processes, from 
the "recognition of the problem” to 
the consummation in "solution 11 and 
"verification,” There are, however, 
a few studies in which human subjects 
have been placed in problem situations 
in which they were given the objective 
materials with which to work, and in 
which enough was explained so that 
they recognized the problem. Their 
behavior in the process of solution 
was then observed and studied. Stud¬ 
ies of this sort have been made by 
Huger (11), Heidbreder (7, 8, 9) and 
Duncker (2). 

Comparative studies have also been 
made of the thought processes and 
concepts of primitive peopLes and 
young children as opposed to those of 
civilized adults. Koffka (8) mentions 
the observations of Decroly and 
Degand, the Sterns, Major and Lin¬ 
der, and Wertheimer on this topic in 
his discussion of the dependence of 
thinking on the development of 
language, 

Studies have also been made by 
^Thorndike' (12), Yerkes (14), Hag¬ 
gerty (3), and others, in which the 
behavior of animals has been studied 
in order to determine whether or not 
the term "insight” as used by Kohler 
may be applied to their reactions. 

Two studies whioh have followed 
Kohler's suggestion very directly are 
those of Blatz and Alpert. Blatz has 
done some experimental work with 
young children, using situation a as 
nearly similar as possible to those 
reported by Kfihler. As yet only a 
preliminary survey has been published 
with regard to this work, Alpert (1), 
who placed children of the pre-school 


level in situations similar to ones used 
by K5hler comes to tho following 
conclusions; 

1> "Exploration and elimination” fotta 
most frequent type of behavior with chil¬ 
dren and also yields the greatest number of 
solutions, 

2. Solution -with gradual insight is per¬ 
haps tho most frequent type among apes, 
whereas immediate is tho most frequent for 
children, 

3. Chance alone is ineffectual in problem 
situations of this typo, but it maybe instru¬ 
mental in bringing about nn optimum 
constellation of the elements, whioh may or 
may not arouse insight, but response 
culminates in solution only if subject has 
gained insight. 

4. Transfer and rotention seem to be 
indices of presence and degree of insight, 

6. There is a low correlation of .206 
between M. A. and achievement. 

6, A child’s solving activity is deter¬ 
mined more by the nature of the problem 
situation than any one other factor, 

7. The arousal of insight and its consum¬ 
mation in a practical solution are favored 
by emotional, temperamental and mental 
factors, in short, those factors which go to 
make up tho total personality of tho 
individual, 

Tho present experiment, then, is 
the third which attempts to study the 
behavior of young children who have 
been placed in situations similar to 
those which Kohler placed his apes. 

Method 

In the experimental set-up the 
situations were objectively as similar 
as possible, both in general arrange¬ 
ments and details, to certain ones 
used and described by ICohler, Pre¬ 
school children, one by one, were 
placed in five selected situations, and 
the various types of reactions which 
were brought out were observed and 
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recorded in an attempt to study the 
problem Bolving activity at this age. 

Subjects. Tlie subjects were 28 
children attending tho nursery school 
which is conducted by the Institute of 
Child Welfare at tho University of 
Minnesota. Considered as of Janu¬ 
ary 1, 1929, they ranged in ago from 
two years to four years six months, 
the mean C.A. being 41.3 months. 
For tho purpose of considering age 
differences, tho children were divided 
into three groups. Tho youngest 
group includes orly three children 
between two and two and a half years. 
The eleven children spoken of els 
thrcc-yenr-olds, ranged from two and 
one-half years to three and one-half 
years; the four-year-old group, 
ranged from three and one-half years 
to four and one-half years, and in¬ 
cluded fourteen children. 

The mean I.Q. of tho group of 
twenty-seven children wsb 115.1, and 
tho mean M.A, 48 months. All but 
ono of tho I.QJs are based on Minne¬ 
sota testa for pre-sohool children. 
This ono exception is based on a 
Stanford-Binot, No. I.Q. has been 
obtained on ono of tho youngest 
children because of negativism and 
lack of responsiveness, The sexes are 
about evontly divided, but with rela¬ 
tively more boys in the upper age 
group. Tho children aro selected for 
the nursery Bchool so that tho repre¬ 
sentation of the socio-economic classes 
is approximately the somo as that in 
the population of the city at largo. 

General conditions . Tho experi¬ 
ment was conducted over a period of 
four months, beginning in January, 
1929, and continuing through tho 
month of April, 1929. The experi¬ 


ment was carried on between 2:30 and 
3:45 in the afternoons, The children 
began waking from their napa at 2:00 
or before, and uo child was taken to 
tho experimental room immediately 
upon awaking, but waa allowed to 
enter group activity or into some 
individual activity before tho experi¬ 
menter suggested to him that ho go 
upstairs for a while, where there was 
something for him, or where there was 
a gome for him to play. 

In all tho situations the child was to 
try to get a cookie. Since it was 
thought that tho mid-afternoon lunch 
of milk and wafers or crackers might 
reduce tho motivating value of tho 
animal cookie tho child was allowed 
but ono wafer at lunch. Except in a 
few instances, tho children were ready 
and eager to go with the experimenter. 
Often, when tho experimenter was 
calling a child, another would ask 
“May I go today?" or "I know wlmt 
she has for you, an animal cookie,” or 
“Oh, I know a cookie, a cookie.” It 
seemed to the writer that somo of tho 
children who were least eager to go 
were tho ones who had recognized their 
own failure in a previous situation. 
This is perhaps only a generalization 
from a few noted cases since records 
on this point were not kept. 

As was stated, tho situations used 
were as similar in objective details 
as possible with certain ones used 
and described by Kohler. 

Situation J. This situation was 
Bimilnr to the one ICfihlcr describes 
in his introduction. A medium-sized 
black ring (two and one-half inches in 
diameter) hung in the middle of tho 
ceiling. Through this a red string 
was drawn, which suspended a basket 
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containing an animal cookie, The 
basket was beyond the child's Teach, at 
a distance of 5 feet 10 inches from the 
floor. The other end of the string 
was tied to a small black ring that was 
placed over a plain, right-angle hook, 
which was fastened in the wall two and 
one-hali feet from the floor. The solu¬ 
tion consisted in taking the ring off the 
hook and allowing the basket to fail 
to the floor, thus bringing the cookie 
within the child's reach. There was 
no other object in the room except; a 
small box on which the experimenter 
sab while keeping the record. 

Situation II. In this situation the 
basket hung from the middle of the 
ceiling at a distance of 5 feet 12 inches 
from the floor for all but the four 
smallest children, for whom it was 
lowered 4 inches. The string was 
fastened to the ring in the ceiling so 
that the basket could not be lowered. 
There were two boxes in the room, one 
against the right wall as the child 
entered the room and the other against 
the left. The box which was placed 
about half way along the right wall 
was 12 inches by 12 inches by 12 
inches, The other was 12 inches by 
10 inches by 20 inches. This situation 
was complicated, however, by placing 
the ring over the liook as in Situation 
I, but fastening the other end of the 
string to a small hook in the ceiling 
at a distanco of 4 inches from the black 
ring from which the basket was sus¬ 
pended. This situation then, at the 
first glance, would appear somewhat 
similar to Situation I. Tho solution 
consisted in placing the smaller box 
ou top of the larger one, climbing up 
and taking the cookie from the bas¬ 
ket (9). 


Situation Ill . For the next three 
situations, a railing 30 inches high, 
with spaces of 3£ inches between tho 
rails, divided the room into two equal 
parts, into one of which tho door of 
the room opened. The child remained 
in the outer part and the goal was 
placed beyond the railing. In this 
situation a small box with a picture 
of an animal on it was placed 36 
inches from the railing and opposite 
the middle of it. The box contained 
the usual animal cookie. Fastened 
to the box was a red string. Tho other 
end of the string just touched the 
railing. There were also four other 
strings, each of which touched tho 
railing. Those were placed in such 
positions that the correct string at the 
railing was the middle one of the five. 
The strings were placed in such a posi¬ 
tion that two "X's” and one straight 
line was formed (9). The solution 
consisted in choosing the correct string 
and pulling the box to the railing, 
where the child could get the cookie. 

Situation IV ♦ In this situation the 
same box as in Situation III was 
placed in a similar position except that 
it was Only 33 inches from the railing. 
The tools given for solution woro 
three sticks, 30 inches, 31 inches, and 
35 inches in length, any one of which 
was long enough to reach tho box. 
The sticks wctc irregularly placed on 
the child's side of the railing near tho 
right hand wall. This situation was 
complicated by having the spaco 
between the box and the railing 
covered by tho five strings, placed as 
in Situation III except that the box 
was separated from the end of the 
string which had been tho correct one 
in that Situation, by a distance of 34 
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inches. The solution con sis Led in 
choosing my one of the sticks, putting 
it beyond the box and pulling the box 
to the railing, where the child could 
reach it and get the cookie. 

Situation V , In this situation the 
box containing the cookie was placed 
at a distance of 33 inches from the 
railing near the right hand wall. A 
stick 14 inches long lay alongside the 
railing and opposite the box. Near 
the left wall, beyond the railing and 
out of reach of the children if they 
used their arms, a stick 35 inches long 
was placed parallel to the railing. 
The solution consisted in securing the 
long stick with the short stick and 
pulling the box to the railing as in 
Situation IV. 

In all these situations an effort was 
made to have all the parts of tho situa¬ 
tion within the child’s hold of vision. 
This was particularly difficult with 
the young children, who, as Alport 
says, often see only that which is on 
a level with their eyes, and do not look 
up nor down. Only with a few of the 
very small children was this difficulty 
found and in these cases the child was 
lifted by the experimenter until his 
eyes were on the level with the basket. 
Then he was put on the floor again 
and the routine procedure continued. 
It was thought better to lift the child 
up to the basket rather than to point 
to it, since the child might merely 
imitate the action. In most cases, 
however, the children saw the basket 
the moment they entered the room, or 
looked at it when tho experimenter 
gave the first instruction. 

Procedure . The cookie was placed 
in the basket or box before the child 
entered the room. Upon entering, 


tho child was given the following in¬ 
structions: "There’s an animal cookie 
in the basket (or box) for you, (name 
sometimes mentioned here). You get 
it and you may have it." No further 
directions wero given or questions 
asked, such as might in any way aid 
the child to a solution. Questions 
regarding manner of solution or asking 
for help wore not answered. If tho 
child asked for permission to do a 
specific thing , the answer was "Yes," 
or "You may get it in any way you 
wish," "You get it” was sometimes 
repeated in the beginning, in order to 
make sure the child had understood tho 
first directions. Wien the child had 
not tried, or had tried but without 
success, the experimenter used as a 
means of regaining the child’s atten¬ 
tion to the situation, or a means of 
motivation, "Do you know that John 
and Polly Ann and Dickie wore up 
and got their cookies? Now you 
get yours." Before each trial was 
brought to u close and usually at 
the cud of about five minutes, if the 
attempts of the child had been without 
success, or if he had not (Tied at all, 
the experimenter asked, "Would you 
like to go downstairs, or do you want 
to have the cookie?"—always in this 
order, so that the final suggestion in 
the child’s mind was the cookie and 
not the going downstairs. If tho 
child said he wanted the cookie, tho 
experimenter said, "All right, you get 
it," and if he made further attempts 
he was permitted to go on for a short 
time, aflcr which the experimenter 
said, "I guess we’ll go downstairs 
now and try another day. Then 
I think you can get it.” 

Record*. Records were, kept on 
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blanks which gave a place for the date, 
the name of the subjeot, the situation, 
the length of time tho child remained 
in the situation, a space for a running 
account of what both the experimen¬ 
ter and the child said, and also for a 
description of the total activity of the 
child. 

Since it was the purpose of the 
experiment to get a general picture of 
problem solving behavior in young 
children, the first step in tho treat¬ 
ment of the results was to note all the 
different kinds of overt reactions that 
occurred. It was found that these 
fell into tho following fifteen cate¬ 
gories: 

Kinds of reactions observed 

1, Failure to Respond: A group composed 
of three sub-groups, 
a. Not rcspondinQf (N, It.) 5 —No re¬ 
sponse to the problem situation, 
either for the entire time or for part 
of tho time. 

Examples: Subject looked at basket 
while first instructions 
wore being given, but 
wanted to loo k at book. 
Subjoct went and 
played with door knob. 

Subject played with col¬ 
lar on dresa; watched 
ox porim enter; then 

said, "I got a little 
dolly in my pocket.” 
b« Negativism, (N.)^Cnscs character¬ 
ized by stubborn unresponsive ness 
in behavior, InBting for n long enough 
poriod eo that the records make the 
fact apparent 

Examples: Subject merely stood and 
looked at experimenter 
and sucked fingers, 
Showed no response to 


4 Tho letters in parentheses are tho 
abbreviations by which tho categories are 
indicated in tho tables. 


instructions and did not 
answer tho questions 
of the experimenter. 
Subjeot looked around 
room, oyoa on tho door, 
and did not look up at 
tho baakot. Subject 
did not in any way 
recognize experimen¬ 
ter's questions or in¬ 
structions. 

o. Leave situation, (L. S.)—Caeca in 
which tho child said ho wanted to 
leave the room. 

Examples: Subject standing by door 
repented several times, 
”1 want to da down¬ 
stairs. 11 

Subjeot trying to open 
door, said, "I want to 
d5 out. I want to (IS 
out here. I want fco 
do out. Where's my 
tont?” 

2. Feeling of Incapacity , (Ino.)—Cases in 
which the child expressed or indicated a 
feeling that ho could not meet tho situa¬ 
tion. 

Examples: Subject went to railing, and 
at same time stepped on 
the sticks. Ho repeated, 
"I can't. I can't.” 

Subjeot said, “I can’t got it. 
See, I can't get in here.” 

3. Asking Experimenter for Help, (B.)— 
Cases in which the child sought tho aid 

of the experimenter. 

Examples: Subject said, "Can I got a 
stick? Will you get tho 
stick? Will you help mo 
up there and then X can 
get it out? Put that pen 
in there and help me. 
Mies M. t what are you 
writing?” 

Subject said, "How can I 
get my cookie? Say, how 
can I get iny cookie? 
How? How did they got 
theirs? How did thoy?” 

4, Sour Grapes or Rationalization , (S. G. 
or It.)—Cases In which there was au 
attempt to explain away failure. 
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Examples: Subject said, “But I don’t 
care. X can have one at 
homo. Say, X better try 
same other day. I don't 
care if they got theirs. I 
don’t want a cookie, Why 
should X have one?” 

Subject said, “I have to go 
homo now. My mother 
wants mo.” 

6. Pointing or Reaching t (P. or R.)—Cases 
in which tho child pointed or reached or 
jumped toward the basket. 

Examples*. Subject said, "It's too high, 
isn't it? It's hanging in 
tho coiling/’ and nt tho 
same time ronohod toward 
basket. 

Suhject jumped and reached 
toward basket. 

0, Manipulation , (M.)—’Some overt ma¬ 
nipulation in the direction of tho object, 
or trying to got a tool, but not resulting 
in tho correct solution. 

Examples: Suhject took ring off hook 
and pulled a little bit, hut 
put it back over hook. 
Subject moved ono box un¬ 
der the basket and climbed 
onto it. Subject then 
jumped down and took 
ring off book. Then ho 
climbed back onto box. 

7. Other Solution Suggested, (0. S. S.)— 
Cases in which tho child suggested other 
possible solution, which did not apply in 
the givon situation because tools were 
not available. 

Examples: Subject said, “If thcro was 
only ft box, then X could 
get up there,” meaning 
over tho railing. 

Subject said, “If there was 
only ft block here, then I 
could atop. Maybe I can 
get a chair.” 

8, Other Solution Uscd> (0. S. Lb)—Cases 
in which a solution was used other than 
tho ono expected by the experimenter. 
Examples: Subject climbed over railing. 

Subject took ring off hook 
in situation where uso of 


boxes was correct solution 
Subject then bumped bas¬ 
ket with string and 
knocked cookie out of 
basket. 

0, Knowledge Without Solution, (K. XV. S.) 
—Cases in which it was evident from 
action and conversation that the child 
knew the solution, but could not or 
would not carry it out. 

Examples: Experimenter BUspcctcd 
that subject knew solu¬ 
tion. After tho particu¬ 
lar situation had been 
brought to » cIobo withou t 
the subject having solved 
tho problem, the experi¬ 
menter asked, “IIow do 
you suppose Bobbie got 
tho Cookie?’’ Subject 
answered, “With tho 
stick.” Experimenter, 
asked, ‘ ‘Which one 1 ! 11 

Subject said, “That one/ J 
pointing at tho long stick 
boyond tho railing. Ex¬ 
perimenter asked, “llow 
da you suppose he got 
that?” Subject answered 
“With that,” pointing at 
tho short stick. Experi¬ 
menter next asked, “Then 
how do you suppose he got 
the cookie?” and subject 
answered, “Put it hack of 
the box/* but whon the 
experimenter snid, “You 
show mo how ho did it/' 
the subject answered, “I 
can’t do it." 

Subject in handling long 
stick moved the box a 
little beyond his reach 
before he started pulling 
it toward him. In order 
to test whether tho sub¬ 
ject really knew the cor¬ 
rect solution, tho subject 
was allowed to try again, 
and Min second time lie 
put the stick carefully 
beyond the box titid pulled 
it to the railing. 
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10. Partial Solution, (P. S.)—A start in the 
right direction, which was not followed 
by ft solution. If there was practically 
continuous manipulation up to time of 
solution, it wna not tabulated as “P, 
S.” even though it was something that 
could have been tabulated as such if 
the solution had not. resulted. How¬ 
ever, if there was a partial solution, then 
a change to some other activity, such 
as "Ina,”, “N. R.” or fr R” and later 
the solution did occur, the first was 
tabulated at "P. S.” 

Ex am pica; Subjoot picked up short 
stick and ranched toward 
box. 

Subject turned large box on 
end and climbed onto it 
and reached toward 
basket. 

11. .Surprise al Solution, (S. at S.)—- Cages 
in which child did not know solution 
would result from his act, 

Examples: Subject took ring off hook; 

pulled basket to coiling; 
hesitated, Subject then 
let go of ring. The basket 
fell to the floor. The 
subject came and stood 
by the experimenter and 
made sounds of but prise, 
and waited for the experi¬ 
menter to tell him to get 
hie cookie. 

Subject took ring off hook; 
then merely let go, and 
the basket fell to the floor. 
Subject, rather surprised, 
Sfiid } "Look it. Where is 
that little round thing? 
Oh l up there. How can 
you got it up again ?” 

12. Knowledge of Solution, (It, S.)—Cases 
in which manipulation was followed by 
solution which child expected, as indi¬ 
cated by Ins comments or the behavior 
aa recorded. 

Examples: Subject after playing with 
ring and asking how to 
get the cookie, went back 
to ring, released it and 
held it while letting the 
basket lower and while 
getting her cookio. 


Subject said, "Get that 
stick,” after which Bho 
proceeded to got the long 
stick with the short ono 
and usd the long ono 
correctly to get the cookie, 

13. Solution Without Preceding Manipula¬ 
tion, (S, W.)—Cases in which the act 
began at once and with no unnecessary 
preliminary movements. 

Examples: Subject reached right down 

aud pulled correct string 
without touching others, 
and watched box coming. 
Subject said, "Ilow can I 
got it?” paused ft moment 
and said, "Maybe I can 
get it." Subject went 
immediately to long stick, 
pulled it to railing; picked 
it up and put it beyond 
cookie box and pulled it 
directly to railing. 

14. Solution for Sake of /Solution, (S. 8.)~ 
Cases in which the child repeated the 
essential activity of solution. 

Examples; After subject had removed 

ring and let basket lower, 
pulled on ring until basket 
wag again near the ceiling 
and then let it lower again 
before taking the cookie 
out, although ho had 
looked at the cookie the 
first time the basket was 
lowered. 

Subjoct put cookie basket 
as far back from the rail¬ 
ing as possible anti then 
repeated the act of pulling 
it to the railing. 

15. Miscellaneous, (Mis.)—Special, excep¬ 
tional and doubtful cases, such as those 
in which the subjects did not make use 
of the Bhort Btick in getting the long 
stick, but pulled the long stick to them 
with their feet; also cases in which the 
experimenter felt the subject knew tho 
solution, but had not direct positive 
evidence. 

TABULATION OF THU DATA 

In tabulating the data, the writer 
went through the records for each 
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child and noted each kind of reaponso 
which a particular situation had 
elicited from tho child. This meant 
that no type of response was counted 
more than once for the same child in 
a single situation. This procedure 
avoided tho difficulty of deciding how 
many specifio times a given reaction 
appeared. For cxnmplo, it would 
have been difficult to decide how many 
times a child showed negativism dur¬ 
ing the course of a problem, or how 
many limes a tabulation should bo 
made for “Manipulation” during a 


considered functions of the particular 
features of any particular situation, 
but may be regarded as general modes 
of activity brought out by situations 
of this typo. Responses connected 
with solutions form an exception to 
this general rule. Since each problem 
demanded a particular performance 
for its solution, the reaction closely 
associated with the solution would, of 
course, bo determined by the special 
features in each case. For example: 

Situation X brought out no instances of 
"other solution used," since nu other flolu- 
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given test situation, though the occur¬ 
rence of negativism or manipulation 
to some degree were clearly apparent. 

Responses in relation to the situations 
eliciting them 

Table 1 shows the distribution of 
responses according to tho situations 
which elicited them. The first fact 
which becomes apparent is that every 
situation brought out every kind of 
response, with the exception of those 
directly connected with the solution. 
Tho responses, therefore, cannot be 


tion tlmn tho correct one was posmldo in 
this situation, 

Only Situation X brought out instances 
of “surprise nt solution." 

No cases of "knowledge wit bout solu¬ 
tion" appeared in Situations X or IU; i.e., no 
child who know the correct so]ulion in tho 
case of removing tho ring from tho hook and 
letting tho basket lover, or in the case of 
pulling the cookie box to Llio railing by 
means of the string, failed to do so. 

Partial solutions occurred with greatest 
frequency in Hit untie m II and V, those in 
which tho correct solution involved cither 
the largo and the small box, or tho short 
and the lung stick, thus making it possible 
to solve the problem part by part. It is 
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interesting to note tlmt thia kind of activity 
ja similar to the ' 'partial analysis” which 
JtageT fo\m\ te so (tfcquoui in his svduU 
subjects, 

The largest frequency of solutions occurs 
in the oategory 1 ‘knowledge of Bolution,” 
i.e., solution following manipulation, in 
whioh the child knew the solution was com¬ 
ing. Huger also found this sort of thing in 
his adult subjects. 

The table also gives information 
concerning the relative frequencies of 
the different responses brought out 
by the different situations. 

The largest percentage of instances out 
of tho total number possible occurs in tho 
category "manipulation,” this kind of 
response having occurred in CG.4 per cent 
of tho cases, If we combine tho categories 
"manipulation’ 1 and "pointing or reaching” 
to determine how many times a response 
occurred of a general sort which might be 
called "trial and error,” fie., if we tabulate 
but once for e&ch child situation in which 
either one or both of these kinds of re¬ 
sponses occur, the percentage is raised to 
77.1. The prominent r61o of trial and error 
is thus clearly indicated. 

The next two largest percentages occur 
in tho categories "feeling of incapacity” 
and "seeking help from experimenter.” 
Again tho re is a similarity to the results of 
other studios. Huger flays that feelings of 
inability to solve puzzles wore frequently 
mentioned by his subjects in the early 
stagos of tho experiment. The largo num¬ 
ber of cases in the Bocond category, "seeking' 
help from experimenter,” is probably due 
to tho fact that all tho children used wore 
very young, Hoidbreder found that young 
children were much more likely than adults 
to TCBpond to the Boclal element of the 
situation, and that seeking help from the 
experimenter was oue of the reactions in 
thia clflBS. 

If wo combine all tho sub-groups under 
"failure to respond,” i.e,, if we tabulate 
but once for each child in each situation in 
which one or more of the various types of 
"failure to respond” occurs, wcscc that this 


response appears in 51 (36.42 per cent) of 
the cages. 

There were 48 solutions in the 
experiment ns a whole. This repre¬ 
sents 34 per cent of the possible num¬ 
ber of solutions. Out of these solu¬ 
tions, 39 cases came in the category 
"knowledge of solution/' all of which 
followed manipulation. Solutions in 
the category "solution without prelimi¬ 
nary manipulation" were rare. In 
the whole experiment there were only 
five cases of this sort. It was solu¬ 
tions of this kind in. which Kohler 
was particularly interested, and it is 
interesting to note that this represents 
a very small percentage of tho total 
number of solutions, when an attempt 
is made to keep a record of all the 
reactions made. 

Responses in relation to the individuals 
studied 

In table 2 the responses are classified 
according to the children from whom 
they were elicited. According to this 
tablo, no child showed responses of 
all though some children showed a 
greater variety of responses than 
others. This does not mean however, 
that variability of response is greater 
from the standpoint of situation than 
from the standpoint of individuals. 
Each child was tried out in only five 
situations; whereas each situation was 
tried out with 28 children. The wider 
range of response elicited by each 
situation may easily be due to this 
fact. If each child had been placed 
in a greater number of situations, the 
range of his responses would probably 
have been wider. 

Howevor, there aro some kinds of 
responses common to nearly all of the 
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TABLE 2 


Table showing all Ike responses m ad* by each child in {he five situations 



children. The relative frequency of 
the number of children from whom the 
response was elicited is as follows; 

"Manipulation 11 was shown by ail but 
one child, or by 90,42 per cont of the chil¬ 
dren. Some typo or other of the "failure to 
respond" group wns shown by 74 per cont 
of the children. "Incapacity' 'was bIiowq 
by 82,14 per cent of tlia children. "Seeking 


help from the experimenter" was n response 
shown by 75 per cent of the children. Cases 
of "knowledge of solution," in which manip¬ 
ulation was followed by solution which tho 
child know was coming, appeared among 
60.71 por cent of tho children. 

Though these numbers cannot be 
taken in an absolute sense, they indi¬ 
cate that these children lmd strong 




25 i 


Matheson: Problem Solving Behavior 


tendencies to reaction in some way 
when placed in Una type of situation, 
There was but one chilrl who consis¬ 
tently showed only one kind of re¬ 
sponse, and that was found in the 
“failure to respond” group of cate¬ 
gories. This child consistently re¬ 
sponded to something other than the 
problem. 

Relation between age and responsiveness 
to problems as such 

The data were also analyzed to see 
whether there was any relation be¬ 
tween age and responsiveness to a 
problem as such. This question has 
been considered by Heidbreder (7, 8, 


responses were likely to ocour at 
particular age levels, in order to 
determine the extent to which the 
child was responding to the problem, 
The percentage of each response 
was computed for each age group by 
dividing the actual number of times 
the response occurred by the possible 
number of times it might have 
occurred. In getting the percentages 
in the case of the “sour grapes or 
rationalization,” the procedure varied 
a little, as the number of times the 
response occurred was not divided by 
the number of times it might have 
occurred, but by the number of times 
in which failure occurred at each age 


TABLE 3 


Table showing percentage distribution of responses mentioned in relation to chronological age 
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9) who noted that responsiveness to a 
problem as such rarely occurred below 
the four-year-old age level 
In order to bring out the evidence 
on this point the categories of “failure 
to respond,” “asking experimenter for 
liolp,” “feelings of incapacity,” 
“pointing or reaching,” “manipula¬ 
tion,” “rationalization or sour grapes,” 
and “other solutions suggested,” were 
studied. These categories include all 
kinds of responses noted except those 
having to do directly with the kinds 
of solution. Those having to do with 
solution will be taken up later in a 
separate discussion. Those categories 
wore studied to sec whether particular 


level, in order to determine the per¬ 
centage of cases in which the children 
rationalized their feelings. The re¬ 
sults are presented in table 3. Cor¬ 
relations were also computed between 
these responses and C. A. 

Failure to respond. All the cases 
under the “failure to respond” were 
considered together in this part of the 
analysis. When the percentages are 
computed for the different age levels, 
it becomes evident that there Is a 
constant decrease in the percentage 
with increasing age. At age two the 
percentage coming under this category 
is 100. This does not mean that 
“failure to respond” represents the 
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total activity of the child) but that 
for i\3 least n part of the time, or in 
Borne of the cases the whole time, the 
child was not responding to the prob¬ 
lem situation as such, At ago three 
the percentage of cases in this category 
is 40 j and at ago four it drops to 20, 
showing that with age there is an 
increase in responsiveness to this type 
of situation, and it appears that the 
most distinct break comes between 
the ages two and three. However, 
tho number of eases at age two is too 
small to warrant generalizing. The 
correlation betwcon chronological nge 
and "failure to respond" is -,738 
*.058, 

Asking experimenter for help . An¬ 
other lino of evidence pointing to this 
increase in responsiveness with age 
cornea from a consideration of the eases 
tabulated under "asking experimenter 
for help." At ago two there was but 
one response out of a possible 15, or 
G§ per cent listed under this category. 
At age three the percentage increases 
to 33, and at age four to 59. It is, 
therefore, not the youngest children 
who risk most often for help or infor¬ 
mation with regard to manner of 
solution. It appears that there must 
first be a certain amount of responsive¬ 
ness to tho problem situation as such, 
before the need for assistance is felt. 
The correlation between chronological 
age and "asking experimenter for 
help" is -J-.6I2 ± 075. 

Feelings of Incapacity . A third lino 
of evidence comes from a consideration 
of the number of responses of a feeling 
of "incapacity." At age four 51 per 
cent of the possible responses are 
listed under this category. At age 
three the percentage is GO, and at 


age two tho percentage is 33. A 
possible explanation of the fact that 
the percentage does not go up between 
ages three and four is that the four- 
year-olds were able to solve more of 
the problems, and this would eliminate 
the feelings of "incapacity" somewhat, 
although a feeling of "incapacity" was 
often followed later with a solution. 

Pointing or reaching. When wo 
consider the category "pointing or 
reaching," wo find but slight ago 
differences and those not consistent. 
At ago two the percentage of responses 
oppearing in this category is 27; at 
age three tho percentage is 20; and 
at age four the percentage is 21. Tho 
four-year-olds arc just about as apt 
to reach or point at the object or goal 
as arc the two-year-olds, Tho corre¬ 
lation between chronological age anti 
"pointing or Teaching" is -.t)2Q ±.127. 

Manipulation. When the category 
"manipulation," in which the child is 
overtly manipulating objects, is con¬ 
sidered, however, we have a definite 
incronso with age. The cases in this 
category at age two arc but 47 per 
cent of the number possible. At 
ago three it is raised to 50 per cent, 
and at ago four to 79 per cent, Tho 
correlation between chronological ago 
and "manipulation" is +.135 ±.103, 
It is interesting to note that this 
correlation is lower than the correla¬ 
tion between chronological age and 
“asking the experiment or for help." 
This is due to the fuel that the tend¬ 
ency to manipulate was fairly strong 
even in the. lowest age group, whereas 
"asking the experimenter for help "was 
much less common at the lower uge 
levels. 

Sour (jmpe-s and ratiomdizcition. At 



256 


Matheson: Problem Solving Behavior 


age two, where there were no solutions, 
there was no attempt at rationalization 
and no response of the sour grapes 
variety, it age three, where there 
were fourteen solutions and forty-one 
failures, there were five cases of 
‘'rationalization and sour grapes ' 1 or 
\2 per cent of the cases oi failure. At 
age four, where there were thirty-four 
successes and thirty-six failures, there 
were nine cases of “rationalization and 
sour grapes” or 25 per cent of the 
oases of failure. Apparently the 
children become more concerned about 
their failures; or no doubt, there may 
be a constant increase in the number of 
recognitions of failure as such, for in 
the cases where there is failure to 
respond to the problem situation, there 
is also, no doubt, a corresponding 
failure to recognize the failure to solve 
the problem. 

Other solutio?is suggested. Other 
solutions than the particular one which 
was expected for a given situation 
were suggested in 17 per cent of the 
cases at age four, in only 0 per cent 
of the cases at age three, and 6.6 per 
cent of the cases at age two, showing 
an increase with age in the number of 
solutions suggested by the situation 
even though the necessary tools might 
be lacking. The correlation between 
chronological age and number of 
“other solutions suggested 0 is +.345 
±. 112 . 

On the whole, then, there is evidence 
of an increase with age of responsive¬ 
ness to a problem as such. Heactions 
included in the “failure to respond 1 ' 
group of categories steadily decrease 
in relative frequency with increase 
in the age of the groups, while “manip¬ 
ulation 0 and “seeking help" which 


imply a direct reaction to the problem 
itself, show an increase, “Feelings 
of incapacity 0 and rationalization do 
not occur at the lowest age level, where 
indications of responsiveness to a 
problem are almost entirely lacking, 
bub are most frequent at the ages 
where the subjects show signs oi 
recognizing the problem, but are not 
as yet able to solve it. The correla¬ 
tions range from — ,74 ±.07 between 
chronological age and “failure to 
respond” to +.64 ±.17 between 
chronological age and "asking the 
experimenter for help.” 

Relations between age and the ability to 
solve 'problems 

The question of whether the ability 
to solve problems is related to maturity 
was also considered. The question 
was answered by noting the distribu¬ 
tions of solutions at different age levels 
(both chronological age and mental 
age), and by noting the correlations 
between age and solutions. The dis¬ 
tributions are given in table 4. 

From the standpoint of C.A. the 
results are very clear. There is a 
definite increase with ago in the 
number of solutions per child. At 
ago two the average number per child 
is 0; no child under two and one-half 
years of age solved any problem. At 
age three the average number of 
solutions per child is 1.3, and at age 
four is 2.4. 

From the standpoint of M.A. the 
results are at first less clear. When 
M.A, is considered, age groups are 
less clearly defined, for the range 
covered is from twenty-seven months 
to seventy-eight months, and when 
this is divided into age groups, there 
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is bub ono child under two and one- 
half years, and he makes no solution; 
there are nine children between two and 
one-halt and three and one-half with 
an average number of solutions per 
child of 1,5; ten children between three 
and one-half and four and one-half with 
an average number of solu tions per child 
of 2,1; five children between four and 
one-half and five and one-half with an 
average numbor of solutions per child 
of l A) two children between fivo and 
one-half and six and one-half, (one of 
them being five years-seven months 
and the other exactly six years six 


child is capable of solving the situation 
as set up by the experimenter, but on 
the other hnnd, they do lessen the 
possible chances that the child has of 
solving all five situations. These cases 
woro taken into account by subtract¬ 
ing them from the number of solutions 
occurring ns compared with the num¬ 
ber possiblo. A correction was also 
made for "knowledge without solu¬ 
tion.” It was considered equivalent 
to solution, bccuuso tho question In 
this particular connection was whether 
the child knew how to eolvo the prob¬ 
lem and not whether he actually 


TABLE 4 

Table showing distribution of solutions accordhig to C t A, and M. A. by average munber 

and percentage 


O. A. 

tf, A. 



Avcrngo 1 

retwwlagQ 1 

1 


Average I 


0, Ju | 

Nuuxbac pi 

ruiTivbcr pet 


M, A. ! 

Number oil 

number im' 

rflrtrent&fco 


cftac* 

child 



CfUXM | 

child 


2 yoar olds 

3 

0 1 

0 

2 yem olds 

1 1 

0 

0 

3 year olda 

11 

1.3 

20 

3 year olds 

0 

1.5 

30 

4 year olds 

14 

2.4 

02 

4 year olds 

10 : 

2.1 1 

47 



1 


6 year olds 

5 1 

1.4 

45 

i 




6 year olds 

2 

3.5 

83 


months), with an average number of 
solutions per child of 3.5. 

Howover, an Inspection of tho raw 
data suggested that the average num¬ 
ber of solutions per child docs not 
present a very accurate picture, for 
it does not take into account the 
cases coming under the categories 
“other solution used” and “knowledge 
without solution.” Failure to con¬ 
sider cases in the category “other 
solution used” distort the results 
because these cases have no chance of 
being included in the average number 
of solutions, since they do not tell 
anything about whether or not tho 


wont through the motions. A per¬ 
centage distribution of solutions ac¬ 
cording to tho 1VI.A. groups worked 
out on this basis follows: 


mental age 

SOLUTIONS 

Under 2\ years. 

per cent 

0 

2J-3i years. 

30 

3|-44 years. , 

47 

4J-5J years. 

45 

5i-6J years.. 

88 


Thoro is u very slight difference in the 
reverse direction between the lour 
year group and the five year group, 
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but the series as a whole indicates a 
consistent tread. 

When the same changes are made in 
tabulation, i.e., when the categories, 
“other solutions used” and “knowl¬ 
edge without solution” are treated in 
the manner described, C.A. differ¬ 
ences are also brought out more clearly. 
A percentage distribution of solutions 
according to C.A, groups worked out 
on this basis follows: 


AGG 


Under yours. 

P<r 

0 

2+3i years. 

20 

3i-4$ years. 

62 


This shows an even greater age differ¬ 
ence than when wc considered merely 
the average number of actual solutions 
per child. 

The same tread of relationship be¬ 
tween ability to solve problems and 
age is shown by correlations between 
solutions and mental age. The cor¬ 
relations between solution (including 
cases of “knowledge without solution”) 
and chronological age is +.464 i.l 
and between solution (including cases 
of “knowledge without solution”) ancl 
M.A, is +.422 dr.107. In summary, 
then it may be said that there is a 
positive and significant relationship 
between the ability to solve problems 
and both M.A. and C.A/ 

Transfer from one situation to another 

One of the criteria which Kohler 
uses to distinguish between intelligent 
and unintelligent behavior is the 
reaction of the subject when, at a 
later time, ho is placed in a situation 
which ho has solved. If he has solved 


the situation through “insight, 11 he 
will immediately produce the correct 
reaction; if he has solved it by trial 
and error, the correct reaction will 
not appear immediately. 

It was not possible to make exactly 
this test in this experiment, but an 
approximation was attempted. Tor 
example, Situation II was made similar 
to Situation I in that in Situation II, 
when the child reached the basket by 
climbing on boxes, the ring and string 
by which the basket could be lowered 
in Situation I were also present, but 
the string was not attached to tho 
basket. The question was whether in 
solving the first problem the child 
had merely reacted to the ring on the 
hook because it was the only object in 
the room to which he could react with 
manipulation or whether he would 
immediately try to use the same pro¬ 
cedure in the second situation. Had 
the child understood why the method 
he had used in Situation I had brought 
about the solution? 

In the case of Situation I, eleven 
of the 28 children removed the ring 
from the hook, two others looked at 
the ring and one played with the 
string. Of tho eleven who removed 
tho ring in Situation I, ten removed it 
when placed in Situation II. The 
one child who did not, but who had 
done so in Situation I watched the 
basket carefully when he moved the 
string a trifle, and said, after talking 
about using the boxes, “I just did that 
other one to take that down, (pointing 
at the ring). That won't work this 
time.” Of the ten individuals who 
removed the ring in both situations, 
eight continued to pull lmrd, jerked 
hard on the string, or else asked the 
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experimenter why Uig cookie did not 
come down this time. One of the 
two who did not react in this manner 
put tlio ring back immediately, giving 
no reason for doing ro, while the other 
child explained during the situation 
why it did not work. The latter child 
had shown “surprise at solution 1 ’ in 
Situation I, but had also shown a 
marked interest in why the solution 
had been brought about. After re¬ 
moving the ring the second time in 
Situation II, and observing at the 
same time, “It doesn't come down. 
It’s not fastened onto the basket there 
you sec,” and after succeding in getting 
the cookie by the use of the two boxes, 
this child said, “I climbed up and got 
it, Is that why you had the boxes? 

I know becauso you didn't have the 
string fastened,” 

Only two children who had not 
removed tho ring in Situation I did 
bo in Situation II. One of these had 
merely looked at tho ring in Situation 
I, and in Situation II put it back 
immediately after removing it. The 
other child who had expressed only 
negativism during tho first situation 
played with the ring and let it swing 
this time. One child who had looked 
at the ring in Situation I took held of 
the ring but did not remove it in 
Situation II. Two children who had 
neither touched nor looked at the ring 
in Situation I touched the ring but 
did not remove it. The child who 
merely played with tho string in 
Situation 1, payed no attention to the 
ring or string in Situation II. 

There is evidence, therefore, for 
three statements; (1) that ten of the 
II children who solved Situation I 
did bo without complete undci'Btand- 


ing> since they applied the solution 
uncritically in a situation changed in 
a crucial manner and (2) that one of 
the solutions had been made with an 
understanding sufficiently clear to 
enable the child to offer spontaneously 
an explanation of the change in hia 
procedure, and (3) tlmt ono child who 
lmd shown “surprise at the solution” 
in Situation I was able to explain 
what had been changed when placed 
in Situation II. 

Situations III and IV were also 
Homcwhut similar. In fact Situation 
IV resembled Situation III in all re¬ 
spects except that none ol tho strings 
wore attached to the box and that the 
Bticks were present. Thirteen chil¬ 
dren solved Situation III, five of them 
pulling only tho correct string. Of 
these 13 children, ten pulled or moved 
one or more of the airings in Situation 
IV; one looked at the strings only 
and then immediately solved the 
problem with the stick; another looked 
at the strings, said, “I am going lo 
pull this, but I can't get it,” (indicat¬ 
ing the cookie), but did not touch any 
of the strings, and later said, “I pulled 
that string oaco and got it, but it 
won't come today,” and the other 
one of the thirteen children did not 
even look at the strings. The two 
who merely looked at the strings in 
Situation IV had been ones who had 
pulled only the correct string in Situa¬ 
tion III. 

Of the ten children mentioned as 
doing something with tho airings in 
Situation IV, one merely pushed all 
the strings away, but did not pull any; 
another said after looking closely, 
“How can I gel the Hiring?” hut look 
hold of Ihe two strings opposite tiu 1 
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basket and pulled a trifle; another 
said, "Is there any string on it?” 
pulled two of the strings, looked a 
while then pulled two more and played 
with all of them; another pulled each 
string a trifle, watching the box at 
the same tune and then said, “I guess 
I can't get it;" another pulled three 
of the strings and then said, "Oh, I 
can't. How con you pull it?" three 
of them pulled the strings but said 
nothing about it; while another asked 
where he should pull or reach hie 
cookie and tried to get one of the 
strings back to the box go that he 
could pull the box to him, saying, 
"guess I'll pull it by a string. Then 
I can get it out;" and the other one 
of the ten said, "How can you? There 
isn’t any string on it," but went ahead 
and pulled one string anyway, and 
then said, "How can we get it? The 
string broke." 

This last child who was able to 
explain why the box would not come, 
and the child, who though he did not 
touch the strings in this Situation, 
explained, "I pulled that string once 
and got it, but it won't come today,” 
are the same two respectively, who 
in Situation II explained that the 
problem could not be solved by releas¬ 
ing the ring although that had been 
the correct solution in Situation I. 

Of the children who did nothing with 
the strings in Situation III, two of 
them pulled a string out in Situation 
IV, one of these merely playing with 
it and trying to poke it through the 
key hole; and a third touched all five 
strings but did not pull any of them. 
The rest of the children paid no atten¬ 
tion whatsoever to the strings. 

Judging from those results thorc was 
evidently more understanding in 


Situation III than there had been in 
Situation I. In general, the behavior 
of the children who had solved Situa¬ 
tion III showed two features when 
presented with Situation IV: (1) a 
tendency to carry over the manipula¬ 
tion of the string to a new situation in 
which it appeared, and (2) a tendency 
to suspect that the old solution would 
not work, even when they used it. 

It is especially interesting to note 
that these results indicate that the 
understanding of a situation exists in 
degrees and that the complete under¬ 
standing which ICbhler characterizes 
as insight represents one extreme of 
the distribution, when all cases are 
considered. Huger and Miss Alpert 
also found that understanding or 
"analysis" or "insight" existed in 
various degrees of completeness, 

DISCUSSION AND CONCLUSIONS 

The experimental procedure used 
in this study places a number of 
difficulties in the way of interpreta¬ 
tion. There are several factors which 
cannot be controlled. Interest, moti¬ 
vation, and general attitude cannot be 
held constant from child to child 
oven when they are of the same age, 
and when comparisons are attempted 
between children and adults and 
between human beings and animals, 
the matter becomes even more difficult. 
Besides, individual differences in past 
experience and in inherited natures 
operate in cases of this sort, and can¬ 
not bo equalised. 

It is difficult, too, to follow and 
interpret correctly the problem solving 
activities even of adults, who in addi¬ 
tion to their overt behavior, give 
verbal accounts of their activities. 
It is even moro difficult to follow the 
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activities of children, since cues are 
more limited, and interpretations must 
be based on their overt activity plus 
a few chance remarks which occur 
seldom and when they do give only 
meager explanations of their activity, 
Results from studies such as these, 
OB yet at least, cannot be measured in 
any definite manner or by any yard¬ 
stick of values. The study is thus 
limited to the device of simple 
enumeration. Decision as to cate¬ 
gories was based on the experimenter’s 
judgment, subjectivity being guarded 
against by immediately and as fully as 
possible making a record of what the 
child did and said, by defining the 
categories as objectively as possible, 
and by using only the words of the sub' 
ject or activity which seemed readily 
understandable to determine in which 
category the behavior should be listed. 
A possible way to determine the 
objectivity of tabulation is to give 
the data which has been collected 
and the list of categories with the 
definitions to a group of judges, and 
ask them to tabulate it, and then 
determine the degree of agreement 
between judges. This was not done 
in this experiment because it was 
impossible to securo enough judges 
to examine all the data. However, 
one person besides the experimenter 
examined the data and disagreement 
was found only with regard to two 
categories, those being "P.S." and 
CAS." The results, therefore, 
merely represent general tendencies. 

SUMMARY 

1. Every situation used in the exper¬ 
iment called out a wide rango of re¬ 
sponses. Every kind of response ob¬ 
served occurred in all the situations, 


with the exception of responses directly 
connected with solutions and these 
were often directly determined by tho 
concrete features of tho particular 
situation. The responses ns a whole, 
however, may bo considered a function 
of tho general typo of situation pre¬ 
sented, not of tho particular situation. 

2. The responses which occurred 
most frequently wore those classified 
as "manipulation," and "pointing 
and reaching." Tho prominence of 
trial and error in tho problem solving 
of children is indicated by this fact, 
since tho categories "manipulation" 
and "pointing and reaching" include 
tho reactions usually called trial and 
error. 

3. The responses which ranked next 
in frequency were those classified as 
"feelings of incapacity" and "asking 
tho experimenter for help.” “Feelings 
of incapacity” did not always indicate 
inability to meet the situation; they 
were often followed by trial and error 
and sometimes by solution. "Asking 
tho experimenter for help” ocourred 
principally in children who responded 
actively to the problem, not in those 
who made no attempt at solution. 

4. Individuals varied in tho range 
of responses elicited by tho situations, 
but some type of problem solving 
behavior was elicited from every 
child, with one exception, by at least 
gne of the situations, From most of 
the children, solving activities of some 
sort were elicited by ail the situations. 
The percentage of cases, wlion all 
children and all situations are con¬ 
sidered, in which only "fniluro to 
respond” was recorded, was but 10.7. 

5. A positive relationship was found 
between chronological age and re¬ 
sponsiveness to a problem as such. 



262 


Mathisson : Problem Solving Behavior 


This is indicated by the fact that the 
number of problem solving reactions 
increased with age and the number of 
failures to respond decreased with age. 
"Pointing or reaching" was the only 
type of response observed which did 
not show a definite increase or de¬ 
crease with age. This positive re¬ 
lationship is also indicated by marked 
positive correlations between chrono¬ 
logical age and "manipulation/' "ask¬ 
ing experimenter for help/ 1 and 
"other solutions suggested,” and a 
marked negative correlation between 
chronological age and "failure to 
respond." 

6. The ability to solve problems 
was positively correlated with both 
mental and chronological age. This is 
shown by the fact that the number of 


solutions increases with both chrono¬ 
logical and mental age, and that 
statistically significant positive cor¬ 
relations are obtained between the 
number of solutions and both chrono¬ 
logical and mental age. 

7. Solutions were of various sorts, 
"solutions at which the child showed 
surprise," "manipulation followed by 
solution which the child knew was 
coming/ 1 3 4 and "solutions which oc¬ 
curred without preliminary manipu¬ 
lation.' 5 6 7 Solutions of this latter sort, 
which according to Kohler showed 
“Insight” occurred, but were rare. 
The results of this study are ip harmony 
with those of Huger and Alport in 
indicating that understanding of the 
solution of a problem may exist in 
various degrees. 
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A Comparative Study of Visual Apprehen- 
sion in Nursery School Children and Adults' 

Cornelia DeCami 1 Taylor 


1'UIirOSE OF THE VHESENT 
INVESTIGATION 

T HE number of separate items 
which can bo apprehended and 
reported from briefly exposed 
material presented either simultane¬ 
ously or serially may probably best bo 
termed the “span of visual apprehen¬ 
sion." A compilation of experimental 
results obtained with adults as sub¬ 
jects shows that the span of visual 
apprehension varies with (1) the 
method of scoring employed, (2) the 
completeness of the report demanded 
from the subjects, (3) the length of the 
series exposed, (4) the duration of the 
exposure, (5) the color or brightness of 
the stimuli, (0) the amount of practice 
of the subjects, and (7) the nature of 
tho stimulus material. These results 
have been summarized by Tinker (7). 

Interest in the effect of age upon 
perceptual span and in the relation 
between this span and reading ability 
has led to a considerable amount of 
research on school children. Two 

1 From tho Psychological Laboratories, 
the University of Minnesota, The writer 
wishes to acknowledge her indebtedness to 
Dr. Miles A. Tinker under whose direction 
this problem whs completed and to Dr. John 
E. Anderson and Dr, Josephine C. Foster 
for permission to test children enrolled in 
tho Minnesota Nursery School. 


principal conclusions would BOcin to 
be substantiated by a survoy of these 
investigations. First, the length of 
tho span is positively correlated with 
chronological age and second, the 
length of tho spaa is positively cor¬ 
related with measures of general 
mental ability. 

Sinco, however, none of these previ¬ 
ous investigations used subjects 
younger than about six years (first 
grade pupils), questions such as tho 
following suggested themselves. 
What would bo the perceptual span 
for a group of pre-school children? 
How would it correlate with chrono¬ 
logical and mental age? Move funda¬ 
mentally, would a test of visual appre¬ 
hension yield reliable and valid scores 
at this early age level? 

Uniform motivation is particularly 
difficult to obtain at tho pro-school 
level. Apparently, the bosh plan is 
to make the task as intrinsically 
interesting ns possible in the hope 
that when each is doing what he 
enjoys, all are about equally moti¬ 
vated. In accordance with these con¬ 
siderations, then, toys were selected 
as being tho type of stimulus material 
most likely to he of interest to young 
children, and thus likely to yield the 
truest or most valid measure, of their 
perceptual span. On the further 
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assumption that different types of 
toys might possess different degrees 
of interest value and that these 
differences would be revealed in the 
responses, it was decided to use two 
main classes of stimuli, first, toy ani¬ 
mals, and second, toys other than 
animals. It also seemed desirable 
to test a group of adults under con¬ 
ditions as nearly like those used with 
children ae possible and to compare 
the performances of the two groups. 

The purpose of the present investi¬ 
gation, then, is fourfold; (1) To deter¬ 
mine the span of visual apprehension 
for toys among pre-school children and 
the relation between this span and 
measures of maturity. (2) To de¬ 
termine the part contributed respec¬ 
tively by the apprehension of toy 
animals and by the apprehension of 
toys other than animals, to a total 
score in visual apprehension. (3) To 
compare the performance of a group of 
adults on this test of visual apprehen¬ 
sion with that of young children on 
the same test. (4) To determine the 
feasibility of testing span of visual 
apprehension at the pre-school level 

SUBJECTS IN THE EXPEMMENT 

Two groups of subjects were used 
in the experiment. The first consisted 
of 30 children attending the nursery 
school conducted by the Institute of 
Child Welfare at the University of 
Minnesota, Fifteen of them were 
boys and fifteen were girls. Informa¬ 
tion was obtained from the nursery 
school records on the occupation of 
each child's parent and the classifica¬ 
tion of that occupation according to 
the Barr-Tauesig scale (in which Class 
1 is described as "professional;” Class 


II, as "managerial;” Class III, 
"clerical;” Class IV, "skilled labor;'' 
Class V, "semi-skilled labor;" Class 
VI, "unskilled labor”). In compari¬ 
son with the distribution of occupa¬ 
tions .in the city of Minneapolis as a 
whole, this small group contained a 
disproportionate representation from 
the tipper two classes at the expense 
the lower ones. The mean chrono¬ 
logical age of the 15 boys at the time 
of taking the visual apprehension 
tests was 47.0 months with a range 
from 36 to 58 months, and the mean 
age of the girls was 47.3 months with 
a range from 34 to 58 months. The 
I. Q. for each child was obtained from 
records on file in the nursery school. 
For the boys, the mean I, Q, was 114.0 
(range S4-131), and for the girlg, 
112.2 (range 92-128). Assuming con¬ 
stancy of the I. Q., a mental age was 
determined for each child by multiply¬ 
ing his chronological age at the time 
of the visual apprenehsion tests by 
his I. Q. The average mental age of 
the boys was 53.4 months (range 43.9- 
G9.6) and of the girls was 53.0 months 
(range 38.1-71.5). 

The second group of subjects was 
composed of 30 University of Minne¬ 
sota students, 16 men and 15 women. 
About one-third of them were graduate 
students in psychology. 

APPARATUS AND METHOD 

The essential feature of the exposure 
apparatus built for this experiment 
was a vertical frame supporting an 
ordinary window shade with the 
ratchet on the spring held back so tlmt 
when a retaining cord was released, 
the curtain would roll up revealing 
the stimulus material spread out on 
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ft table top. 2 A low table placed to 
the left of the apparatus contained 
alt tho toys used ns stimuli. A verti¬ 
cal cardboard screen, 4£ feet high, 
parallel to the left side of the appara¬ 
tus, concealed those toys from the 
subject. The examiner stood behind 
this screen, a position from which she 
could easily operate the cord control¬ 
ling tho curtain, transfer toys from 
the table at the left to tho exposure 
table, and watch tho child to sco that 
he maintained continuous fixation on 
the toys for tho duration of tho 
exposure. 

A preliminary survey using as sub¬ 
jects seven of the two-ycar-olda in tho 
nursery school yielded 11 animals and 
12 inanimate objects suitable for use 
with children. The toys wore all 
of approximately the same size, about 
5 inches long, 2J inches wide, and B 
inches high on tho average. 

With children, six items (three 
animals and threo inanimate objects) 
were placed on the table for each 
exposure, and in the total of 50 trials, 
each toy was used approximately tlio 
same number of times. Grouping of 
the toys on the exposure table varied 
from trial to trial. No object appear¬ 
ing in the first exposure was shown 
again before the fourth, none in the 
second appeared again before the fifth, 
eto. 

For testing adults, 14 animals and 
13 inanimate objects were added to 
those used with children. In an 

a A complete description of the appara¬ 
tus, the stimulus material, and the method 
used iu this investigation, as well as tho 
detailed results arc given in the Master's 
thesis (1030) of tho Bnmo title on filo in tho 
library of tho University of Minnesota. 


endeavor to have a situation which 
would be relatively as difficult for the 
older subjects as was six items j>cr 
exposure for children, it was decided 
that for adult testing each exposure 
should contain ten objects (five ani¬ 
mals and five inanimate objects). 

For both groups of subjects, tho 
duration of the exposure was three 
seconds. All tests were administered 
individually in a small, well lighted 
room containing nothing bat the 
apparatus used in this experiment. 

Several aspects of the testing pro¬ 
cedure, made necessary by the extreme 
youth of the subjects, seem worthy of 
enumeration. (1) To minimize fa¬ 
tigue, the 50 trials given each subject 
were administered in short series of ton 
trials on each of five different days. 
(2) Each child was given an oppor¬ 
tunity to name all of the toys before 
each day's testing, (3) Practice trials 
sufficient in number to teach each 
child his part of the "game” preceded 
the experimental series of exposures. 
(4) The child was allowed to play with 
a toy while the experimenter was 
changing the stimuli for the next trial 
Adults were tested in two sittings of 
25 trials each. At the beginning of 
each day's testing, the subjects were 
asked to name over all the objects on 
the table. They were handed written 
instructions, and had one practice 
trial before the first group of 25 trials, 
but none before the second series. 
Each trial was preceded by the usual 
signals, "Ready 1”—"Now!” and then, 
after an interval of about l\ seconds, 
the exposure was given. 

Both children and mtuUs gave their 
responses orally and immediately at 
the conclusion of the exposure, naming 
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as many of the objects as they could 
remember Scoring was in terms of 
the number of items correctly repro¬ 
duced per trial, 

DISCUSSION OF RESULTS 

Three scores were computed foT 
each person tested, (1) the average 
number of items correctly named per 
trial, (2) the standard deviation of the 
50 scores on the separate trials of the 
experiment, and (3) the cog Hi dent of 

variation (V These data are 
\mean/ 

presented in table 1 which is to be read 


is slightly under two items, and data 
presented in column 3 of the table 
shows that here, as has usually been 
found, there are wide individual differ¬ 
ences in perceptual span. The aver¬ 
age span for the group of 30 adults 
was 6,17 items, almost exactly what 
Whipple (5, 6) found for three adults 
using very similar stimulus material 
and a six second exposure. The 
average span for his group was 6.07 
items. 

The amount and the statistical 
significance of the differences between 
the averages found for children and 


TABLE 1 

The distributions and means of three visual apprehension scores for the various groups of 

subjects tested 


ORGUP 

num¬ 

ber 

AY fcftAQU at?AN3 

standard deviations 

COEFFICIENTS of VARIA' 
nUiiTY 

Moan 

°dht. 

lUnfio 

Menu 

w 

linage 

Moan 

c dlai, 

tlangtt 


CD 

(2) 

(3) 

(4) 

(5) 

(Q) 

m 

m 

<» 

Bays. 

15 

1.000 

0.002 

1.10-3.52 

0.813 

0.105 

Q. 500-1.160 

0.440 

0.119 

0.239-0.719 

Girls. 

15 

1.873 

0+01 

1.04 2.84 

0.809 

0.112 

0.747-1.150 

0.616 

0.110 

0.303-0.718 

AU children.... 

30 

1.019 

0,672 

1.04-3.32 

0.850 

0.148 

0.500-1.150 

0.480 

0-119 

0.239-0.719 

Adulta. 

30 

0.17 

0.680 

4.82-7.2(3 

1.210 

0.152 

0.87 -1.55 

0.107 

0.020 

0.100-0.260 


as follows: Column 1 gives the central 
tendency of the average perceptual 
spans for the various sub-groups; 
column 2 presents the standard devia¬ 
tion of the distribution of these 
averages for each group; and column 3 
shows the range of spans within each 
group. Similar summaries are pre¬ 
sented in columns 4, 5, and G, for the 
measures of absolute variability (stand¬ 
ard deviations) and in columns 7, 8, 
and 0 for the scores in relative varia¬ 
bility (coefficients of variability). 

Inspection of table 1 reveals that 
for the group of 30 children, the 
average Bpan of visual apprehension 


those found for adults in the three 
visual apprehension scores arc pre¬ 
sented below: 

Moan.D ~ +4.25 - ^ 27.21 

D 

S. D.D *= +0.372 - ** 8.77 

0D 

V ( JL£i\ D = _o,272 — =» 13.20 

\Mean/ <r D 

In length of span and in amount of 
absolute variability averages for adults 
(as is indicated by the plus sign pre¬ 
ceding the difference) are significantly 
larger than those for children. In 
relative variability, however, children 
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exceed adults. The significantly 
larger perceptual span for tho adult 
group falls in line with previous work 
which has shown that the greater the 
difference in age between two groups, 
tho greater will be the difference in 
spaa of visual apprehension favoring 
the older group. That the children 
are relatively more variable than tho 
adults probably means that factors 
influencing the perceptual span on a 
lest of this sort, such as interest, 
motivation, attention, and understand¬ 
ing of directions remain more constant 
from trial to trial in an adult than 
they do in a young child. 

A matter of paramount interest in 
tho present investigation was the 
reliability with which the technique 
used was measuring the span of visual 
apprehension. Two split-scale relia¬ 
bility coefficients were computed for 
each group of subjects, Individual 
scores for the odd-even reliability 
coefficients were determined by total¬ 
ing separately the number of objects 
correctly reproduced on the 25 odd- 
numbered trials and the number 
correct on the 25 even-numbered 
trials. The second reliability coeffi¬ 
cient was a correlation between total 
scores on the first 25 trials and total 
scores on the second 25 trials. Both 
coefficients were raised by tho Brown 
Spearman formula to show the proba¬ 
ble reliability of the test as a whole. 
These reliability coefficients are pre¬ 
sented below: 

Children (Odd-Even).r — .01, r x => .00 
Adults (Odd-Even), r - .85, r x = .02 
Children (1st va. 2nd 

half).r = .84, r* - .01 

Adults (let vs, 2nd 
hftlf).r = .70, r x - .82 


All of the coefficients arc high enough 
to justify group comparisons. Ilclia- 
bilily coefficients are higher for chil¬ 
dren than for adults, a function, very 
likely, of tho relatively greater range 
of individual differences among the 
younger subjects. Because these indi¬ 
vidual differences were found lo be 
highly correlated with chronological 
age, it seemed desirable to attempt to 
determine what the odd-even relia¬ 
bility would have been had the group 
been more homogeneous with respect 
to age. To this end, the children were 
divided into two smaller groups, tho 
first a group of 16 four-yoar-olds whose 
actual ages ranged from 48 to 59 
months, and tho second, a group of 
14 entitled "three-year-olds” whose 
actual age range was from 84 to 47 
months. The odd-even reliability co¬ 
efficients for these smaller groups 
appear below: 

Age 4.N « 16,r - .71, r x - .83 

Age 3.N « 14, r ** .89, r x = .04 

These coefficients are of respectable 
magnitude, particularly in tho younger 
group. The method is open to the 
criticism that wc have not really 
achieved homogeneous ago groups 
since one year at this level represents 
a relatively wide range of ages. The 
email number of cases, however, pro¬ 
hibited any further sub-division. 
Furthermore, selecting two groups 
which are at least less heterogeneous 
in age than the total group, gives us 
reliability coefficients which are some¬ 
what lower than tho original one. We 
may, therefore, assume that our first 
reliabilities arc higher than we could 
expect to obtain from testing indi¬ 
viduals nil of the some age. 
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To measure practice effect on this 
test, the total scores computed for the 
first 26 trials and second 25 trials 
separately were averaged for the whole 
group. Results from this treatment 
of the data appear in table 2, The 
group of adults showed an improve¬ 
ment which amounts to a little less 
than one item in terms of average 
span. This is slightly greater than 
the amount of gain found by Whipple 
(5, 6), during a practice period of 27 
exposures for each kind of material. 
Volunteered introspections from many 
of the subjects would seem to sub¬ 
stantiate the same reasons for the 
improvement as those arrived at by 

TABLE 2 

Reliability o/ the dijferencea between scores on 
the first and second halves of the visual 
apprehension tost 



lax 25 

2hd 25 

D IKK RE.- 

D 


TniAifl 

TIUALH 

BNOB 


Adilta, ........ 

146.70 

tQl.SO 

+15.10 

6.29 

Children. ...... 

49.40 

45,23 

-4.17 

2,71 


Whipple, i.e., habituation to the 
experiment, familiarity with the 
material, and development of tricks 
of grouping. 

The children, however, not only 
failed to gain but actually showed a 
lower average total score for the second 
25 trials than for the first 20. There 
arc 99.7 chances in 100 that a repeti¬ 
tion of the experiment on a similarly 
selected group would result in a 
difference in the same direction. Ap¬ 
parently, boredom and fatigue are 
likely with young children to counter¬ 
balance any possible effect of practice 
on the later trials of a long continued 
experiment. This conclusion receives 


some substantiation from remarks 
frequently made by the children on 
the last days of testing. 

In view of the high odd-even relia¬ 
bility obtained for this group of 
children, an interesting possibility 
suggested itself. If we had given just 
30 trials instead of 50, would we still 
have measured each child's perform¬ 
ance reliably? The odd-even relia¬ 
bility coefficient based on the first 30 
trials alone was .86 ± ,03 and raised 
by the Brown-Spearman formula 
became .92 d= .02. The correspond¬ 
ing coefficients based on 50 trials were 
.91 and .90. If, then, we are inter¬ 
ested only in group comparisons, 30 
trials per child gives us a reliability 
high enough to make predictions safe. 
If, however, we are interested in 
individual prediction, we had better 
use 50 trials. But are we increasing 
reliability at the expense. o£ validity 
in this longer experiment? Presuma¬ 
bly the best possible performance of 
an individual who is maximally moti¬ 
vated is the performance with which 
we are concerned, If interest, and 
with it motivation drops off markedly 
in the later trials of an experiment, 
then possibly an average based on 
fewer trials would be tho higher, and 
thus the truer, measure of an individ¬ 
ual's ability, To throw some light 
on this point, an average span for each 
child based on the first 30 trials alone 
was computed. These measures were 
averaged for the group as before. The 
mean of the new average spans was 
1,96 items as compared with the 
original mean of 1.92 items. The 
difference between these two averages 
is small and not statistically significant 
when considered in relation to its 
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eUndard error 




A corre¬ 


lation of +*97 between average spans 
based on 30 trials and those based on 
50 trials indicates that for locating a 
given child's position within the group, 
cither average is equally good. 

The effect of ago on Bpan of visual 
apprehension is shown by a comparison 
of the average perceptual span for the 
16 four-year-olds, 2.26 objects, with 
the average lor 14 three-year-olds, 
1,64 objects. The difference hero 
indicated is 4*41 times its standard 
error and is in lino with results found 
by other investigators. The best pic¬ 
ture of the relation between maturity 
and span of visual apprehension is 
given by the correlations between 
these two variables, which appear 
below: 


Apprehension score vs. C.A. «= + -84 
it .04 

Apprehension score vs. M.A. = + 72 

it . 00 

Relative variability vs. C.A. ^ — .CO 
± . 00 

Relative variability vs. M*A. — - .72 

± .06 


The correlation between total score in 
visual apprehension and C.A. is very 
much higher than any reported pre¬ 
viously, even though the other investi¬ 
gators reporting correlations (Payne 
and Dallenbach) had a range in 
chronological age exceeding the range 
in this study. Dallenb o ch 7 s (1) cor¬ 
relation between visual apprehension 
and C.A. was +.19, and Payne's (4) 
was about +.15. The correlation of 
+.72 with mental age (see above) is of 
about tho same magnitude as similar 
correlations, discovered by Dalien- 
bach (2) for his group of feebleminded 


subjects, and by Hoffman (3) for grade 
school children when familiar words 
formed the stimulus material in tho 
visual apprehension experiments. 
Much lower correlations aro reported 
by Hoffman when tho stimulus mate¬ 
rial was unrelated consonants, and by 
Payno (4) for both digits and words. 

Tho last two correlations, between 
measures of maturity and relative 
variability, indicate that tho older tho 
child, or tho higher his mental level, 
the more closely his scores on indi¬ 
vidual trials tend to oluater about his 
mean score. 

Tablo 3 shows that the group of 
adults correctly reproduced more of tho 

TABLE 3 

The reliability of the differences between the 
number of ammais and the number of 
inanimate objects correctly reproduced by 
children and adult a 



INANI¬ 

MATE 

OBJECT 

SCORE 

TOT 
AJtl* 
UA Lfl 
SCORE 

DrrrEB 

ENC* 

D 

trD 

AdultB. 

164,60 

144.1 

20.4 

6.04 

0.07 

Children....... 

39.03 

50.03 

17.9 



objects which wore not animals than 
they did of the animals. The differ¬ 
ence between the averages is 6.04 times 
its sigma and is thus reliably estab¬ 
lished. Tho explanation of this 
difference would seem to lio in the fact 
that the inanimate objects selected 
as stimuli were all common and 
familiar objects. The toy animals, 
on the other hand wore difficult to 
procure, and in order to obtain a List 
of 25 all of the correct size, many of 
the less familiar ones (giraffe, camel, 
etc-.) had to be included. This XQr 
suited in a real difference in the speed 
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with which they could be apprehended 
and named and the corresponding 
ease with which they could be remem¬ 
bered, Very few of the adults tested 
failed to volunteer observations sub¬ 
stantiating this conclusion. The 
children, however, show a difference 
equally significant in the opposite 
direction* Clearly the same explana¬ 
tion cannot obtain here. As a matter 
of fact, the preliminary drill in maming 
the toys which preceded each day's 
testing revealed that for children, as 
for adults, the inanimate objects, as 
a group, were more familiar than the 
animate. It seems to the author that 
the factor operative at the pre-school 
level was a real difference in the inter¬ 
est and attention value of the two 
classes of stimuli with the animals 
holding the advantage. 

SUMMARY AND CONCLUSIONS 

1. The primary aims of the present 
investigation were to determine the 
span of visual apprehension among 
pre-school children and the feasibility 
of testing this function at this early 
age, to discover the relationship be¬ 
tween this span and measures of 
maturity, to compare the performance 
of pre-school children with that of 
adults on the Bamo test of visual 
apprehension, and to determine the 
relative parts contributed to ft total 
score in visual apprehension by the 
reproductions of two types of stimuli. 

2. Subjects used in the experiment 
were 30 children from the nursery 
school conducted by the Institute of 
Child Welfare at the University of 
Minnesota, and 30 students in the 
University of Minnesota. 

3. The technique of tho investiga¬ 


tion was, briefly, to expose a number of 
toys for three secondB in an especially 
constructed exposure apparatus and 
then to ask the subjects to name all 
they could remember of what they had 
seen. 

4. Split-scale reliability coefficients 
were all high enough to justify group 
comparisons* 

5. Although performance on this 
test shows a significantly high correla¬ 
tion with age, reducing the ago range 
to approximately one year by dividing 
the children into an older and a 
younger group, does not materially 
lower the odd-even reliability of the 
test. 

6. The average span of visual ap¬ 
prehension obtained for the pre-school 
children acting as subjects in this 
experiment was 1.919 items. The 
average span for the adults tested was 
6,17 items. 

7. As a group, the adults show sig¬ 
nificantly greater absolute variability 
about their respective averages than 
do the children, but relatively, the 
children are much more variable. 

8. Comparing total score on the first 
25 trials with total score on the last 25 
trials shows a slight practice effect for 
adults and a slight loss for children, 
the latter being due presumably to a 
decrease of interest in the "game” as 
the experiment continued. 

9. Correct reproduction of the inani¬ 
mate objects exposed contributes a 
significantly larger amount to tho 
total scores made by adults than does 
the naming of animals. The differ¬ 
ence appears to be duo to the greater 
familiarity of the inanimate objects. 
For the pre-school children tesLcd, 
the difference is equally significant 
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but in the opposite direction, and is 
attributed to the greater intrinsic 
interest or attention value of the 
animals as stimuli. 

10. For children, the total score on 
this test of visual apprehension cor- 
relates ±. 838 ±. 04 with chronological 


ago and . 724 ±. 00 with mental age, 
thus demonstrating the predominant 
importance of maturity factors in 
determining the span of visual appre¬ 
hension. Relative variability on the 
test correlates —. 690 ±. 06 with 
C.A. and - .725 ±.06 with 1VJ.A. 
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The Influence of Training on the Vocal 
Ability of Three-Year-Old Children 

Arthur T. Jersild and Sylvia F. Bienstock 


T HE present investigation was 
designed to measure the sing¬ 
ing ability of three year old 
children and to study the effects of 
training on the child’s vocal perform¬ 
ance.* 

Initial measurements were made of 
the child’s ability to reproduce pitch, 
by the singing of separate tones, and 
his ability to reproduce intervals, by 
singing of two successive tones of dif¬ 
ferent pitch. Training in singing was 
given to a group of children during a 

* This study was conduoted at the Child 
Development Institute, Teachers College, 
Columbia University, Tho authors are 
grateful to Prof. Lois H. Meek, director of 
the Institute, for aid in providing the facili¬ 
ties for the study, and to Prof. Esther Lloyd- 
Jones, Miss Ethel Gordon, and Mrs. Edna 
G. ICrull for generous help in ohcokiug up 
the reliability of the experimental proce¬ 
dure . The authors are indob ted to Miss E. 
Webster, dircotor, and Mrs. A, Connate, 
teacher, of the Manhattonvillo Day Nurs¬ 
ery, to Miss Katherine Burton, direotor of 
the Washington Heights Day Nursery, 
to Miss Christine Heinig, head-teacher of 
tho nursery school of the Child Develop¬ 
ment Institute, and to Miss Helen Rogers 
and Miss Ruth Swift of the Greenwich 
Houso nursery school for help in procuring 
tho ohildren used in tho study. They are 
grateful also to Dr. Ruth Arrington for pro¬ 
viding supplementary records of tho laugh¬ 
ter and overt notivity of children used in 
tho study. 


period of several months, while an 
equivalent control group was tested 
at the beginning and at tho end of the 
investigation. A study was also made 
of the children’s spontaneous vocaliza¬ 
tions. 

The study offers findings with re¬ 
gard to such factors as the notes and 
intervals which can most readily bo 
sung by three year old children, indi¬ 
vidual differences in performance, and 
the influence of training on vocal per¬ 
formance. The data furthermore pro¬ 
vide findings with regard to tho 
relationship between children’s vocal 
abilities and such factors as ability to 
learn the melodies and words of songs, 
general intelligence, parents’ vocal 
range, and the range and content of 
spontaneous singing. 

Forty-eight children, ranging in age 
from 31 months to 48 months, were 
used in the study. Eighteen of these 
were given training twice weekly dur¬ 
ing a period of six months. The 18 
children completed a total of 40 prac¬ 
tice periods required for each child. 

The children who were not included 
in the training series were tested early 
in the study, and as many as could be 
found were retested at the end of the 
experiment. From their number 18 
wero selected to serve as a control 
group, Each child in this group was 
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paired, as closely as possible, with 
respect to ago and score on the initial 
tests, 'with a child in the group that 
completed the training series. The 
control group was used to find the 
degree to "which the improvement ex¬ 
hibited by the trained group could bo 
attributed to such factors as growth, 
increased familiarity with the proce¬ 
dure, more favorable rapport with 
the experimenter, and other inciden¬ 
tal conditions rather than to actual 
increase in vocal ability through 
training. 

References to published and un¬ 
published experimental work in music 
can be found in the Twenty-eighth 
Year Book of the National Society for 
the Study of Education (0). Refer¬ 
ences to the valuable studies con¬ 
ducted at the University of Iowa prior 
to and including the year 1928 are 
given by Seashore (4). The authors 
are not aware of published experimen¬ 
tal results dealing with the main prob¬ 
lems of the present study. 

paocEDims 

Tests of pitch and interval 

Tho first step in the study was to 
find the number of notes and intervals 
which each child could sing. Two 
tests, which will hereafter be desig¬ 
nated pitch and inleival, were designed 
for this purpose. 

The initial pitch test included the 
following 11 notes, beginning with 
Middle C; 

CDEFGABCDEE 

The initial interval test included the 
following 12 intervals: Ascending and 
tlcsconding major and minor seconds 


and thirds, perfect fourths and per¬ 
fect fifths. 

When tho pitch and interval tests 
were given, the children were token in 
groups of two or three to a separate 
room and were seated at a table, fac¬ 
ing tho experimenter. They were en¬ 
couraged to play on a small xylophone 
and permitted to inspect a picture 
book. Tho experimenter then pro¬ 
ceeded with tho teat. A given note 
was sung by tho experimenter and 
sounded on the xylophone or on a 
pitch-pipe. Two chromatio pitch- 
pipes, one in tho key of F, tho other 
in the key of C, wore used. Tho chil¬ 
dren were asked to listen and to sing 
tho Bame tone. Various means of en¬ 
couragement, including tho uso of tho 
xylophone and the picture book, wero 
employed. The children soon learned 
what was expected of them, and as 
time went on Less and less extraneous 
motivation was needed. 

Each item of the test was presented 
separately, and the responses of each 
child to each item were separately re¬ 
corded, After a given tone had been 
presented, the experimenter kept 
sounding and singing the tono to 
prompt tho child's efforts. If the child 
succeeded in reproducing the tono no 
further response was required until the 
next item was presented. If he tried 
to sing the tone and failed to reproduce 
it correctly or if ho remained silent 
the experimenter continued to sing and 
sound the tone a maximum of eight 
times. Fewer than eight presenta¬ 
tions were made if tho child's atten¬ 
tion could not be held. If the child re¬ 
produced the presented item he was 
credited with a *hit;' if he tried but 
failed he was credited with an ‘lit- 
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tempt; 1 if he continued to remain si¬ 
lent, his record on the particular item 
was entered as 'no attempt/ A rec¬ 
ord of the number of trials preceding 
success was also made. Each of the 
11 notes of the pitch test was dealt 
with in this manner. 

The pitch test was administered 
three times, on three different occa¬ 
sions, during the initial test series. 
When the record was scored, one credit 
was given to each note correctly re¬ 
produced, If the child sang a given 
note on only one test or on all three 
occasions when the test was adminis¬ 
tered he received one ciedit. The 
maximum score on the pitch test was, 
accordingly, 11. 

The interval test was administered 
at two separate times after the com¬ 
pletion of the pitch tests. The gen¬ 
eral procedure was the same as that 
described above, save that two notes 
constituting an interval were presented 
instead of separate notes as in the 
pitch tests. Each interval correctly 
reproduced during one or both ad¬ 
ministrations of the test was given one 
credit in the final score, The maxi¬ 
mum score according to this procedure 
was 12. 

Method of evaluating the child* s 
responses 

Of first importance in a study of this 
kind is the need for a valid means of 
evaluating and scoring the responses 
made during the tests. Much time 
was spent in preliminary experimen¬ 
tation to find a procedure which could 
be used expeditiously in work with 
children at this early ago and still yield 
reliable quantitative results. The use 
of a mechanical device, such as a 


tonoscope, for recording the children’s 
responses was considered, but after pre¬ 
liminary work it was felt that the pur¬ 
pose of the study could be served 
without a device of this kind. The 
procedure of requiring the experimen¬ 
ter to judge the correctness of the 
child’s response was tried and appeared 
to give satisfactory results. Accord¬ 
ingly, during the course of the tests, 
the experimenter not only produced 
the notes or intervals which the child 
was required to sing, but also judged 
whether the child’s responses correctly 
reproduced the tones which were being 
presented. In forming a judgment 
the experimenter made use of the musi¬ 
cal instruments as a basis of compari¬ 
son between the child’s responses and 
the tone that was required. No re¬ 
sponse was recorded as correct unless 
in the opinion of the experimenter it 
was definitely in accord with the tone 
which was being sounded on the musi¬ 
cal instrument, A description of 
methods designed to ascertain the va¬ 
lidity of the experimenter’s judgments 
follows. 

Reliability of the judgments of the child 1 s 
responses 

Various means were used in check¬ 
ing upon the reliability of the experi¬ 
menter. First of all tho experimenter 
was tested by another musician. The 
tester sang at random all the notes 
used on the initial tests given to the 
children, taking her note from a piano 
which was not within the hearing of 
the experimenter. She recorded each 
note thus sung, The experimenter 
in the meantime was required to iden¬ 
tify (by aid of a pifcch-pipc) and to re¬ 
cord each no to that wns sung. After 
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the test had been completed the test¬ 
er's and the experimenter's records 
were compared, item by item. The 
experimenter made a perfect score on 
each of three repetitions of the test. 

A more significant check on the re¬ 
liability of the experimenter was ob¬ 
tained by introducing other musically 
trained examiners while tests were be¬ 
ing given the children during the 
course of the study. The persons thus 
brought in took independent records of 
the children's performances while they 
were being tested by the experimenter. 

On one occasion, 20 children were 
tested in this way, both for pitch and 
interval, by the experimenter and a 
second examiner. After the comple¬ 
tion of the tests, the separate records 
were compared. 

The pitch teat on which simultane¬ 
ous and independent records were 
made by the two examiners included 
the 11 notes of the initial pitch test. 
The total possible score for the 20 
children was, accordingly, 220. An 
item by item comparison of the two 
independent records showed an agree¬ 
ment of over 96 per cent. (The judg¬ 
ments were in disagreement on only 
7 notes in the total of 220.) The ex¬ 
perimenter credited the children with 
125 correct hits, one of which had been 
judged incorrect by the second ex¬ 
aminer, while the second examiner 
credited them with 130 correct hits, 
six of which had been judged incorrect 
by the experimenter. 

On the interval test, each child was 
tested by both examiners on the 12 
intervals of the initial tests. The total 
possible score for the 20 children was 
240. An item by item comparison of 
the records showed an agreement of 


95 per cent. The two examiners agreed 
in judging 152 items as correctly re¬ 
produced and 75 items as incorrectly 
reproduced. The experimenter judged 
one response as correct which was 
judged incorrect by the second ex¬ 
aminer, while the second examiner 
gave credit to twelve responses which 
were judged incorrect by the experi¬ 
menter. 

It can bo observed that there was 
not only a high percentage of agree¬ 
ment between the two examiners, but 
also that the experimenter was more 
rigid in giving credit than was the sec¬ 
ond examiner. 

The same method of checking upon 
the reliability of the records was used 
at a later stage of the experiment when 
still another musician was introduced 
to tako simultaneous and independent 
records during the pitch tests. This 
musician, like the person previously in¬ 
troduced, possessed what is known as 
"absolute pitch." On this occasion, 
10 children were tested on 11 notes, 
making a possible total score of 110. 
Once more an item by item compari¬ 
son of the records wns made at tho 
end of the tests, The agreement in 
this instai\co was 06 per cent. Two 
items which had been credited as cor¬ 
rect by the experimenter were recorded 
as failures by the second examiner, 
while on the other hand, this second 
examiner had given credit for 2 items 
which the experimenter had recorded 
as incorrect. 

The above results indicate that the 
method of testing used in this study 
showed a high degree of reliability 
within the limits of the procedure em¬ 
ployed. 

The reliability of the tests, a* 
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measured by correlating the scores 
obtained by the experimenter on suc¬ 
cessive repetitions ranged from + .64 
±.U to .95 zb.02, with a median of 

.80 zb.06. 

It can be seen that the testing pro¬ 
cedure corresponded quite closely to 
the type of test situation which an in¬ 
dividual must face under practical cir¬ 
cumstances, in school or even in per¬ 
formance of a professional character. 
The method, while showing high reli¬ 
ability when employed by different ex¬ 
aminers did not, to be sure, give a meas¬ 
ure of the exact vibration frequency 
of the tone produced by the child. 
The measurements were, however, 
sufficiently precise to measure not only 
individual differences in general range 
of musical performance, but also to 
test a given child’s ability to reproduce 
the various steps of the musical scale. 

Extension of the teste 

As the study progressed, it appeared 
that the children were improving to 
such a degree that it was necessary 
to extend the range of notes and in¬ 
tervals used in the training scries and 
in periodic retests. The tests were 
therefore augmented to include the 
original 11 notes used in the pitch test, 
plus the following notes: G, A, B, be¬ 
low Middle C, and G, A, B, and G, two 
octaves above Middle C, making a 
total of 18 notes. The interval test 
was augmented by the following inter¬ 
vals: ascending and descending major 
and minor sixths and sevenths, and 
octaves, making a total of 22 intervals. 

In order to provide an instrument to 
cover these additions, a psaltery was 
added to the pitch-pipes and xylo¬ 
phone which had been employed from 


the beginning of the study. The psal¬ 
tery was tuned daily. 

Methods of training 

Following the initial tests the ex¬ 
perimental children were given fur¬ 
ther training in singing. Songs taken 
from music books for young children 
were used for this purpose. The chil¬ 
dren were brought to the music room, 
which adjoined the playground, two at 
a time. The experimenter would Bing 
the songs and ask the children to join 
in the singing. As the study pro¬ 
gressed special attention was given to 
difficult parts of the song. 

The practice period was designed to 
last 10 minutes. Early in the study 
it was not found possible to maintain 
the interest of some of the children dur¬ 
ing the entire 10 minutes. Later in 
the study, when all the children were 
quite eager to partake in the music 
training, the period was sometimes ex¬ 
tended to 16 minutes to compensate 
the earlier loss of training time. 

At the beginning of the training se¬ 
ries the children were permitted to play 
on the musical instruments, to im¬ 
provise songs of their own or to try to 
Bing the presented song more or less ns 
they pleased. The experimenter again 
used various means to stimulate the 
child's interest in singing the songs 
that were used for training purposes; 
for example, when one of the songs, a 
lullaby, was presented, the child was 
encouraged to accompany the experi¬ 
menter iu going through the motions 
of putting a doll to sleep, while sing¬ 
ing; another song, which ended with 
the words 'peck-a-boo/ likewise could 
readily be acted out to the accom¬ 
paniment of singing, As time went on 
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the children responded more readily 
without such incidental promptings. 

Eight songs were used for training 
purposes. Three of these were used 
at the beginning of the training while 
the others were introduced ono at a 
time as the study progressed. During 
training the policy was used to group a 
child who showed relatively much 
ability with one who was less compe- 
tent, furthermore > the childen were 
rotated in such a way that each child 
would sing with a different child on 
different days. Each child received 
an average of two training periods a 
week. When tests wore given the test 
took the place of the training period. 
If a child missed training periods by 
reason of absence from school, extra 
periods were alloted to him on his re¬ 
turn. In addition to the initial and 
final tests, given in the months of De¬ 
cember and May, respectively, the 
pitch and interval tests were intro¬ 
duced in January, February, and 
March. Since those tests are in them¬ 
selves a form of training, the periods 
devoted to them are counted as a part 
of tho child's training series. Each 
child received forty training periods, 
including the periods devoted to the 
tests preceding the final test in May. 

Spontaneous vocalizations 

A study of the children’s spontane¬ 
ous vocalizations constituted a sepa¬ 
rate project within the investigation. 

The children were observed during 
the course of their free play at the nurs¬ 
ery school during the morning hours. 
Each child was observed for a total 
period of 100 minutes, divided into at 
least ten. intervals occurring at differ¬ 
ent times over a period of three to five 
months. 


Tho investigator followed tho child 
as closely and unobtrusively as pos¬ 
sible, Whenever the child sang, 
hummed, chanted, or made outcries 
which could be heard clearly and which 
could be located on tho musical scalo 
a record of his responso was made. 
Pitch-pipes were used to identify each 
response that was recorded. So far 
as possiblo, the verbal content of the 
child's responses, the activities ac¬ 
companying his response, and the 
rhythmic pattern of his vocalization, if 
any could be observed, were also re¬ 
corded. 

This procedure was calculated to 
provide a general indication of the 
character of children's spontaneous 
singing, and of individual differences 
in the content of children's musical 
expressions during tho course of their 
undirected activities. Tho results 
cannot be regarded as final measures of 
the absolute frequency of tho chil¬ 
dren's singing, since notes sung in an 
undertone, or notes which could not 
bo identified by reason of lack of clear¬ 
ness or distraction or other factors, 
were not entered upon the records. 

RESULTS 

In the presentation of the results, 
the topics covered in the study will be 
treated in tho following order: find¬ 
ings on the initial pitch and interval 
tests; the influence of practice on the 
child's performance; the extent and 
content of children's spontaneous vo¬ 
calizations; correlation between vari¬ 
ous measurements. 

The initial pitch tests were given 
to 48 children, and the initial interval 
tests to 47, including the 18 children 
subsequently used for training. The 
age range was 31 to <18 months, aver- 



278 


Jersilb: Vocal Ability of Children 


age 39 months. The average number 
of notes sung by 48 children on the 
three trials of the pitch test, contain¬ 
ing the 11 notes from Middle G to F 
abovo C an octave higher was 4.20 
±2.44. The average number of in¬ 
tervals sung by 47 children on the two 
trials of the interval test containing 
the 12 intervals {ascending and de¬ 
scending major and minor seconds and 
thirds, perfect fourths and fifths) was 


TABLE 1 


Number of children correctly reproducing tho 
various notes and intervals on the initial 
tests, based on S repetitions of the pilch 
test , and & repetitions of the. interval test, 
unlit allowance of only one credit for each 
note or interval sung during the lest scries 


Pitch (48 cases) 


MIDDLE 

a 

D 

B 

V 

0 


D 

c 

D 

E | 

F 

10 

28 

30 

27 

29 

22 

13 

12 

l 11 

G 

5 


Interval (47 cases) 


DESCENDING 


24 


18 


IT 


13 


12 


13 


2C 


11 


22 


23 


10 


4,32 ±2.90. The scores for the ex¬ 
perimental and control children used 
in the training study are given in a 
later table. 

The results of the initial tests were 
examined to study the range of the 
children's voices, and to find where 
their voices were placed. Table 1 
shows tho numbor of children who were 
able to sing each of tho notes and in¬ 
tervals covered in the tests. 


It appears in table 1 that tho notes 
from D to A inclusive were reproduced 
most readily by the children used in 
this study. It further appears that 
the closer intervals, such aB the sec- 
onds and thirds, were reproduced more 
readily than the wider intervals. The 
descending intervals have a slight but 
not significant advantage over the 
corresponding ascending intervals. 

The findings with regard to pitch 
differ somewhat from usual statements 
with regard to the voices of young 
children. The claim is usually made 
that songs for young children should 
fall within the compass extending from 
E first line to E fourth space. (See 
references 2, 3, 5.) The authors have 
been unable to find published experi¬ 
mental data to support this claim. 
Even less definite are many writings 
on methods of teaching Binging to 
young children which state that songs 
should be within the compass of the 
child's voice, without giving definite 
indications of wlmt this compass is. 

The findings in the present study 
indicate that the voices of young chil¬ 
dren are placed lower than is com¬ 
monly supposed. It appears that 
when actual tests were given the notes 
Middle C, and D above Middle C, 
(both of which arc below the first lino 
E), were sung considerably more read¬ 
ily than C and D an octave higher, and 
that very few children sang the E and 
F (an octave above Middle C) which 
have been regarded as well within the 
range of the child's voice. 

It is true that the statements with 
regard to the range of children's voices 
usually pertain to children somewhat 
older than those used in this Btudy. It 
is possible that the voices of children 
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at the age of six favor a higher range 
than the voices of three year old chil¬ 
dren. But it may be said at this 
point, in anticipation of findings which 
will be presented later in greater detail, 
that it was found that following inten¬ 
sive training the children of this study 
scored higher ou the notes below first 
line E than on the higher notes im¬ 
mediately beyond the fifth line F which 
has been regarded as well within tho 
range of the voices of young children. 
On the final pitch tests given to tho 18 
children who received training tho 
number of children who sang each of 
tho 18 notes of the extended test was 
as follows: 

(Middle 1st line) 

GABCDEFGA. 

6 15 17 18 18 18 18 18 18 

fith lino 

bcdefgabc 

18 17 18 17 15 16 14 13 9 

In later tests of songs used for train¬ 
ing purposes, the low notes (Middle 
C, D, Eb) again scored substantially 
higher than tho high notes (D, E, F 
beyond C an octave above Middle C). 
It thuB appears from tho initial pitch 
tests, from final pitch tests given after 
training, and from the tests employ¬ 
ing actual songs used in training, that 
three year old children, as represented 
in this investigation, can sing notes be¬ 
low the commonly accepted range 
quite as readily as some of the higher 
notes which have been regarded as 
well within the child's capacity. 

This finding that children's voices 
aro placed lower than is commonly 
supposed was unanticipated in tho 
present study. At the beginning of 
tho investigation, the experimenters 
planned their approach in accordance 


with the supposition that children's 
voices favored the higher notes. Early 
in the training period, however, it be¬ 
came evident that this procedure had 
to be revised, It was often found that 
by transposing tho songs used for in¬ 
struction a more ready response could 
he obtained. Children who had pre¬ 
viously remained silent made efforts 
to sing after tho songs had been trans¬ 
posed to a lower key. Only in the 
case of the spontaneous voenlizntiona, 
as will he indicated at a later point, 
did the children tend to favor a higher 
range of notes. 

Tho results from tho initial interval 
tests indicated that the closer inter¬ 
vals (i.e,, the seconds and thirds) were 
reproduced more readily than the 
wider intervals (fourths and fifths). 
In tho literature opinion is divided ns 
to the relative ease with which chil¬ 
dren can sing narrow and wide inter¬ 
vals, The opinion is so me tunes set 
forth, however, that the half-step or 
chromatic interval (minor second) 
should not be stressed in songs for the 
young child. Thom (5) warns against 
the use of difficult half-steps; the New 
York Board of Education Music Syl¬ 
labus (3) and Damrosch, Gurtlan, and 
Gehrkens (1) do not formally intro¬ 
duce instruction in the uso of chro¬ 
matics in songs until the fifth year of 
school. 

In table 1 it appears that the minor 
second was sung less frequently than 
the major second and the minor and 
major thirds, and slightly more fre¬ 
quently than the perfect fourths and 
fifths. The score for the minor second 
interval is relatively quite high, and 
does not tend to support the view that 
the chromatic interval should not be 
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used in songs for young children. As 
will be shown in a later table dealing 
with the children's spontaneous vocali¬ 
zations, the chromatic interval oc¬ 
curred more frequently than any other 
interval with the exception of the 
major second. On the final tests the 
minor second was sung by all of the 
18 children who had received training. 

The influence oj training 

Table 2 shows a comparison between 
the experimental and the control 
groups of children used in the study of 
the effects of training, The ages for 
all children are calculated to January 
1, 1931. The initial tests of the ex¬ 
perimental children were completed in 
December 1930, while the controls 
were not completed until early in 1931. 
This discrepancy constitutes a defect 
in the experimental procedure which 
could not be overcome entirely. To 
compensate, in part, for this early dis¬ 
crepancy, tlie final tests of the controls 
were administered after final tests lmd 
been given to tho experimental chil¬ 
dren. It can bo seen further that there 
is a difference of over a month in the 
average ages of the two groups. Many 
of tho children who had been given the 
initial tests and paired with children 
in the experimental groups were not 
obtainable for the filial tests, clue to 
contagious diseases. The use of other 
children who lmd been given the first 
tests and who were still available for 
the final tests increased the average age 
of the controls as indicated on the 
table. In the case of the interval tests, 
only sixteen controls were available 
for comparative purposes at the end 
of the study, 

In spite of these shortcomings, a 


comparison of the two groups of chil¬ 
dren before and after training offers 
instructive findings. 

The table gives results not only on 
the initial pitch and interval tests 
(Designated Test A, containing 11 and 
12 notes and intervals respectively) 
but also on the extended teats intro¬ 
duced later in the study, The control 
group was measured on the extended 
scale only on the final tests. The in¬ 
itial pitch test was repeated three 
times, the initial interval test twice; 
the final pitch and interval tests were 
given three times to the controls, and 
twice to the experimental children. 

In scoring the tests, only one credit 
was given for each item; if the child 
sang a given note correctly only once 
during the series or sang it on each rep¬ 
etition of the test, he received one 
credit for his performance in either 
case. Accordingly, the maximum score 
which a child could receive on the in¬ 
itial and the final pitch test scries was 
11, and on the interval test scries, 12. 
In the case of the extended tests, the 
maximum scores obtainable were IS 
(pitch) and 22 (interval). 

It appears in table 2 that the chil¬ 
dren who had received training scored 
considerably higher on the final tests 
than those who were tested only at tho 
beginning and end of practice. The 
difference between the averages of the 
two groups on the final tests arc rcli- 
Difference 

able in all cases ^ D , difference ranE ° 8 

from 3.59 to 6.81). 

Tables 3 and 4 show the improve¬ 
ment in the average scores in pitch and 
interval during the course of training. 
Separate figures are given for the scores 
on the extended tests that were intro- 
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duced two and a half months after the 
beginning of the study, when it became 
evident that most of the children were 
approaching a maximum score on the 
tests used at the beginning of the 
study. 

The range of the scores on the initial 
pitch test represented in table 3 was 
0 to 11 (maximum scoro, 11) on first 


22 respectively on first and final pre¬ 
sentations. 

Influence of iraining on variability, 
The results in tables 3 and 4 show a 
tendency toward a decline in relative 
variability as the training proceeds. 
Even in the case of the extended tests 
introduced late in the training period 
the relative variability is a good deal 


TABLE 2 


Comparison between average scores of experimental and control children on pitch and interval 
tests given at beginning and end oj study of effects of trainii\g 



EXPERIMENTAL 

CONTROL 

Pitch (18 pairs) 



Average ago in months. 

Average number notes correctly sung on first teat (Teat 

38.18 ±3.09 

40.11 ± 3.03 

A, 11 notes). ,.,,. 

Average number notea correctly sung on repetition of 

4.22 ±2.44 

1.22 ± 2.71 

(Test A) at ond of training. 

Average notes correctly sung on extended test (TeetB, 18 

10.72 ± .11 

0.44 ± 2.80 

notea) at end of training. 

IB. GO ± 1.78 

8.00 ± 3.22 


Interval (10 pairs) 


Avorago ago in months. 

Average number of intervals correctly sung on initial test 

38.75 :t 2.91 

40.60 ± 3.00 

(Test A, 12 intervale). 

Averago number of intervals correctly Bung on repetition 

4,25 * 3.03 

4.31 * 2,80 

of Teat A at end of training period. 

Average number of intervals correctly sung on extended 

11.50* .07 

8.00 * 2.60 

test (Teat B, 22 intervals) at and of training. 

17,0 *4.25 

10.18 * 4.20 


presentation, and 8 to 11 on final pre¬ 
sentation at the end of training. The 
range of the extended pitch test on 
first presentation was 2 to 16 (maxi¬ 
mum 18), and on final presentation, 11 
to 18. The scores on the interval test 
showed an initial range of 0 to 10 
(maximum, 12), and on final presenta¬ 
tion of the same test the range was 9 
to 12, The extended interval test 
showed a range of G to 21, and 9 to 


lower than on the initial more limited 
tests. 

The fact that there was a maximum 
limit to the score which a child could 
obtain on the tests, and the further 
fact that the same amount and charac¬ 
ter of training was given to all the chil¬ 
dren no doubt contributed largely to 
the apparent decline in variability as 
shown in tables 3 and 4. If the te.sts 
and the training had been graded uc- 
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cording to individual differences ex¬ 
hibited early in the study it is possible 
that the improvement shown in the 
final results would be even higher than 
the gains set forth in tables 3 and 4, 
and that individual differences would 
have remained more constant through- 


voice range of 14 fathers and 15 moth¬ 
ers of the children who were given 
training were tested, the fathers sang 
an average of 20 notes, the mothers an 
average of 1& The children's averngo 
score of 15.5 notes on the final test, 
aa indicated in table 3, does not differ 


TABLE 3 


Average scores on pilch lost when repeated at various stages of teaming given to 18 8-year old 
children. Separate averages given for test as extended late in training period (Test B) 


A 

n ASCENDING NOTES FROM MIDDLE C TO F 

TEST Ii 

18 notes from a (dblow middle c) to a (2 
octaves ABOVE UIDdlB c) 

Repetitions of teat 

A.vorngo number 
ol notes correctly 
sung 

Repetitions of test 

Average number 
of notes correctly 
sung 

December... 

January.*. 

February. 

March .*. 

4.22 ± 2.44 
4.66 ± 2.00 
0,60 ± 3.33 
8.78 ± 2.00 
10.72 ± .11 

March.*. 

10.07 ± 2.78 
15.60 ± 1.78 

May. 

May. 




TABLE 4 

Average scores on interval lest repealed at various stages of training given to 18 8-year old 
children. Separate averages given for lest as extended late in training period (Test B) 


TEST A 

ASGENDlNa AMD DESCENDING! MAJOR AMD MINOR 
BpCONIrf, MAJOR and MINOR THIRDS, TERfECT FOURTHS 
and fifths (total: 12 intervals) 

TEST D 

ascending and descending major and minor 
B1STI10. MAJOR AND MINOR BBVEtfrne, AND OCTAVE, 
plus intervals of test a (total: 22) 

Repetitions of teat 

Avorngo number 
of intervals 
correctly sung 

Ilepolitiona of teat 

Averngo number 
of intervals 
correctly sung 

December. 

3.94 ±3,05 
4.83 ±2.80 
8.06 ± 2 01 
0.33 ±.2.33 
11.60 ± 1.00 

March. 

11.11 ± 3.44 
17.44 ± 4.00 

January... 

February.. 

March. . 

May . ,., 

May.. 




out the study, It is the marked im¬ 
provement shown by the group as a 
whole in response to a training and 
test procedure constant for all children, 
rather than the findings with regard to 
changes in variability, that are of ma¬ 
jor interest in the results set forth in 
tables 3 and 4. (When the complete 


widely from the average scores of the 
parents.) 

Children's altitude toward prolonged 
training , A further word should bo 
said with regard to the response of 
young children to training in singing 
over a long period of time. The quan¬ 
titative findings above have already 
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indicated that the children reacted fa¬ 
vorably to the procedure. During 
the course of the study ovidcnces of 
the children's continued interest and 
willingness to cooperate appeared in 
many forms. At nearly all times the 
children willingly left their play to go 
to the room where the music was given. 
The children were never coerced, On 
rare occasions a child would temporize 
or refuse because of the attraction of 
the play in which ho was engaged, hut 
the following day he would often ask to 
bo allowed to come to the music room. 
All of the children on many occasions 
asked for permission to come next, 
while many of them made daily re¬ 
quests for a turn at music. Sometimes 
a child would object to leaving the 
playground at the usual time prior to 
luncheon if ho had not spent a period 
at musio. On the whole, after the 
study was in progress, more persuasion 
was used in getting the child to leave 
the music room than in requesting 
bun to come. The children tested for 
control purposes, although seen less 
frequently, showed an eager interest 
after brief acquaintanceship with the 
procedure, 

Before tho study was begun, the 
question as to whether tho interest 
and cooperation of children could bo 
maintained scorned almost as signifi¬ 
cant as the question regarding tho 
possibility of improving children's per¬ 
formance in singing. The responsive¬ 
ness shown both by the experimental 
and tl\c control children used in this 
study, quite apart from any considera¬ 
tion of the objective findings, convince 
the investigators that much practical 
work in musio can bo done at this early 
age with encouraging results. 


Tests covering songs used in training . 
Prior to the final pitch and interval 
tests, tho children were tested on their 
ability to sing the songs which had 
been taught during training. The 
tests, covering tho entire list of songs, 
were given twice on different days. 
Each child was tested individually. 
During the tests, the experimenter 
kept a record of tho notes that were 
sung and of the child's reproduction of 
the rhythm of the Bongs. A stenog¬ 
rapher kept a record of all the words 
spoken and sung by the experimenter 
and tho children. At tho conclusion of 
tho tests, the records yielded a score 
for each child on reproduction of pitch, 
rhythm and words. 

When tho song tests were given, the 
child was first given opportunity to sing 
the songs to the accompaniment of an 
instrument but without verbal prompt¬ 
ing. \i he tailed to proceed without 
help, or sang incorrectly, tho experi¬ 
menter prompted a second attempt. 
Tho stenographer made a record, in 
proper sequence, of all that was said. 
In scoring the child's performance two 
credits were given for each note repro¬ 
duced without prompting, and one 
credit was given for a correct response 
following prompting. One credit was 
given, for each word and rhythmic 
phrase correctly reproduced. In scor¬ 
ing the song which contained serial re¬ 
petitions of a single word, credit was 
given to each group of identical words 
rather than to each separate word. 

Whew the child’s final scoro on these 
tests was computed, credit was given 
for each unit correctly reproduced, 
whether tho item had been sung on 
both or only on ouo of tho two presen¬ 
tations of tho test. When the two 
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repetitions of the song tests were 
scored separately, the correlations be¬ 
tween the first and second presenta¬ 
tions were as follows: Words, r = 
.83 ± ,05; pitch, r - .75 ± .07; 
rhythm, r = .78 ±.07. 

The scores obtained on the final song 
tests were as follows: Fitch, range = 
21 to 104; average = 108 ± 41 (maxi¬ 
mum possible score, 220). Words, 
range - 24-75; average = 55. ± 12, 
(maximum ^ 75). Rhythm, range 
= 5 to 14; average = 10.33 ± 2.62 
(maximum 14). Earlier in the train¬ 
ing period tests were made of the chil¬ 
dren's ability to reproduce the notes 
of the songs first introduced. The 
maximum score on theso earlier tests 
was 10. The average score obtained 
was 4.67 ±2.90. The correlation be¬ 
tween scores of pitch reproduction on 
theso early tests and the final tests 
described above was .93 ±.03. 

At the end of the study all of the 
children could Bing some of the songs 
and parts of others, while some of 
them could sing all the songs with 
little prompting. In a later section 
correlations between the scores on the 
above tests tmd other measures are 
given. 

Examination of the results of the 
final song tests revealed that the low 
notes of the songs were reproduced 
more readily than the high notes. It 
appeared that the notes Middle G, D 
and Eb (which are supposed to fall 
below the child's favored range) scored 
respectively 68, 80 and 67 per cent., 
while the higher notes D (above C an 
octave higher than Middle C), E and 
F (which have been regarded as well 
within the child's range) scored re¬ 
spectively only 50, 33, and 26 per cent. 


Spontaneous vocalizations 

Records of the children's vocaliza¬ 
tions while at play, obtained during a 
total of 100 minutes of observation of 
each child, with the procedure of re¬ 
cording only those notes which could 
definitely be verified by means of pitch- 
pipes when the child sang, hummed, 
chanted, etc., provided a variety of 
findings. 

The data were first examined to 
find the number of notes, intervals, 
and rhythmic measures recorded for 
each child. The notes sung by the 
child were scored by allowing one 
credit for each separate note recorded. 

The records also provided a measure 
of the range of notes covered by each 
child in his spontaneous singing. This 
score represents the total number of 
different notes that were recorded foe 
each child rather than the number of 
times each note was sung. A simile.* 
score was obtained for the number of 
different intervals whioh occurred m 
the child's vocalizations. 

The data were further examined to 
find the number of times series of three 
notes or more which could definitely 
be placed within either the diatonic or 
chromatic scale occurred in the record 
of each child. Each record was also 
scored on the number of complete 
rhythmic measures which the observer 
had been able to identify clearly while 
the observations were being made. 

Table 5 shows the averages and the 
average deviations of the various scores 
derived from the records of the spon¬ 
taneous vocalizations of the eighteen 
children. Averages arc given first for 
all vocalizations, including singing, 
calls, outcries, cto., while the second 
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caption covers only the notes definitely 
sung, hummed or chanted, Averages 
arc given for blio total number of series 
of notes sung “within a scale and sepa¬ 
rate averages are shown for the num¬ 
ber of such series that could definitely 
be placed in the diatonic and chromatic 


merits represented in the table are 
correlated with the results of tests and 
other measures. 

The figures showing the frequency 
of the diatonic and chromatic scales 
nro small, but they are of interest in 
showing that children at this age do 


TABLE 5 

Averages of the total number of 7iotes and intervals! of thenujnhcr of different notes and different 
intervals , rhythmic measures t and number of series of notes sung within a scale , occurring in 
records obtained during 100 minutes of observation of the spontaneous vocalizations of tH 
children 



TABLE 0 


Number of limes each note occurred in the spontaneous singing % humming^ chanting u?vt 
outcries of 18 children during 100 minutes of observation devoted to each child 
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scales. Series which might he re¬ 
garded as either diatonic or chromatic 
woro not included in the latter aver¬ 
ages. 

The results presented in Table S 
show wide individual differences. In 
a later section, the various nmasnrc- 


nof; limit their singing entirely to iso¬ 
lated notes. 

Table 6 shows the frequency with 
which each of the various notes oc¬ 
curred in the spontaneous singing, 
humming, and chanting and in the 
children's calls, outcries, etc. »Scpa- 
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iate figures are given for frequencies in 
each category, ns well as for all vocali¬ 
zations combined. 

The results shown in table 6 indicate 
that the spontaneous vocalizations 
tended to favor a relatively high range 
of notes- The notes from F above 
Middle C to D occurred most fre¬ 
quently. It is interesting to note that 
the children favored lower notes during 
the tests, as shown in previous sec¬ 
tions, and somewhat higher notes 
when singing during their free play* 
It appears in table 6 that the higher 
notes occur relatively more frequently 

TABLE 7 


It further appears in table 7 that the 
ascending and descending minor sec¬ 
ond or chromatic interval occurred 
mere frequently than any other inter¬ 
val save the major second. 

Reference to table 5 will show that 
series of three or more notes within 
the chromatic scale occurred almost as 
frequently as series within the dia¬ 
tonic scale. The results of the initial 
and final tests likewise showed a sub¬ 
stantial score for the chromatic inter¬ 
val. It appears from all phases of the 
present study that chromatic intervals 
are not beyond the singing ability of 
the three- year old child. 


Frequency of occurrence of each interval 
recorded during observations of the chil¬ 
dren’s spontaneous vocalizations 



in the children's calls, outcries, etc., 
than in their actual singing. 

Table 7 shows the number of times 
each interval occurred in the records 
of spontaneous vocalizations. 

The results presented in table 7 in¬ 
dicate that the descending intervals oc¬ 
curred more frequently than the as¬ 
cending intervals in the children's 
spontaneous vocalizations. The closer 
intervals (seconds and thirds) scored 
considerably higher than the wider in¬ 
tervals (perfect fourths and fifths). 
This is in accord with tho results ob¬ 
tained on the tests administered dur¬ 
ing tho study. 


hitercorrelations in the musical behavior 
of young children 

Table S shows the coefficients of cor¬ 
relation between various measures and 
scores obtained for the 18 children who 
were given training. All coefficients 
were obtained by the rank-difference 
method. The P.Eds which are not 
entered, range from dr.16 with a co¬ 
efficient of zeroj to rb.02 with a co¬ 
efficient of ,95. To derive the meas¬ 
ures represented by the caption 
' 'scores on pitch test (and interval test) 
after training,” the children were 
ranked according to priority in obtain¬ 
ing a perfect score on the pitch and 
interval tests during the training series. 

Most of the coefficients appearing in 
table 8 are positive. Intelligence quo¬ 
tient shows the lowest median coeffi¬ 
cient, while the highest median coeffi¬ 
cients are shown for total number of 
notes sung in spontaneous singing, and 
scores on rhythm and melody in the 
final song tests. 

Correlation between spontaneous sing- 
humming and chanting frequencies 
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sung, hummed or chanted during ob¬ 
servations of spontaneous vocaliza¬ 
tions was —.23; between the latter 
measure and overt activity scores, the 
correlation was +.01. It would ap¬ 
pear from these figures that there was 
no significant relationship between the 
children's tendency to sing, insofar as 
this tendency was measured in this 
study, and their tendency to laugh or 
to engage in physical activity. 

Correlations between parents and chil¬ 
dren . As a further project, the voices 
of the children's parents were tested. 
To obtain a rating for the lower and 
upper ranges of the parents' voices, a 
numerical score was assigned to each 
note of the range covered by all the 
subjects. The highest and the lowest 
notes were given, respectively high 
and low numerical values. In rating 
the performance on the low notes, the 
highest rank was given to the lowest 
value. The correlations between the 
parents and children follow. Fifteen 
mothers, fourteen fathers, and thir¬ 
teen cases of both parents combined, 
are represented in the correlations. 

Child’s score on first pitch test and voice 
range of mother — —.24; father + .21; 
both ^.00 

Child’s score on final pitch toBt and voice 
range of mother + .12; fnthor + .20; 
both +.20 

Child's ability to sing low notes on final 
test and lower range of voico of mother 
= +.17; father -f .60; both -f.G2 

Child's ability to sing high notes on final 
test and higher range of voice of mother 
“ +.20; father + .17; both + .31 

The coefficients above indicate that 
the child's final performance correlated 
higher with parents' range than did the 
child's first pitch score, and that chil¬ 
dren tend to resemble their parents 


more in the place of their voices 
(whether high or low) than in the 
range of their voices. The reliability 
of the coefficients is too low, how¬ 
ever, to support any conclusions. 

Sex differences 

The data were examined for evi¬ 
dences of sex differences. In the pitch 
tests, the boys scored consistently 
higher than the girls in number of 
notes sung and also in ability to sing 
both high and low notes. Since the 
number of cases was limited, this dif¬ 
ference in favor of the boys may be 
due merely to chance. 

MISCELLANEOUS OBSERVATIONS AND 
DISCUSSION OF RESULTS 

During the course of the study, cer¬ 
tain general impressions were obtained, 
apart from the objective data. Some 
of these may be stated briefly. 

It was frequently observed, in the 
case of children whose voices were 
placed low, that to concentrate the 
training on notes considerably higher 
than the child’s favored range, and 
then to proceed downward toward this 
range, was more effective than to con¬ 
centrate first upon notes immediately 
above the favored range. 

It would appear that the general 
muscular adaptation involved in sing¬ 
ing high notes differs somewhat from 
the motor pattern involved in the sing¬ 
ing of low notes. The progression 
from low to high notes does not seem 
to constitute solely a continuous func¬ 
tion but appears to entail also a shift 
in emphasis from one muscle group 
to another. In the present study it 
was often found that a child would bo 
able during a period of time to sing 
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some high notes and some low notes 
without being able to reproduce the 
notes in between. In a case such as 
this, it appeared that the child had 
'found his voice* for high tones with¬ 
out, as yet, being able to make tho 
transition between the muscle groups 
respectively involved in the singing of 
high and low tones. 

This statement is offered only as a 
hypothesis. The authors do not have 
the empirical data necessary for a 
thorough treatment of the problem. 
It is possible that tho phenomenon 
mentioned above may have some rela¬ 
tionship with auditory tonal gaps. 

Among factors responsible for poor 
performance in response to musical 
training, the authors would list the fol¬ 
lowing; Inability to make the transi¬ 
tion between high and low notes, as 
suggested above; presentation of songs 
pitched too high or too low for the par¬ 
ticular child; the tendency of some 
children to sing too loudly; tho failure 
of some children to give undivided at¬ 
tention to the particular items that aro 
presented. 

In the spontaneous singing, snatches 
of songs taught at homo or at school 
occurred far less frequently than tho 
children's own improvisations, Tho 
child's song sometimes related to his 
current activity or play, and some¬ 
times contained only repetitions of 
syllables or words. These songs rarely 
exceeded three measures, but frequent 
repetitions of the same tunc, some¬ 
times with slight variations, were rela¬ 
tively common. The observer ob¬ 
tained the impression that the children 
sang somewhat more when alone than 
when in the company of several other 
children, The activities involving 


rhythmic motion, such as swinging and 
teetering, tended to be accompanied by 
singing more than other types of ac¬ 
tivity. 

There was no evidence that the chil¬ 
dren strained their voices in singing tho 
extended range of notes introduced 
into the training period. The practico 
of encouraging the children to sing 
softly no doubt helped to insure 
against strain, 

Tho procedure of pairing a relatively 
good singer with a less capable child 
during the training periods seemed to 
be an effective do vice. Rivalry was 
not encouraged, nor did evidences of 
rivalry appear, but the presence of a 
child who would sing seemed to pro¬ 
mote tho efforts of other children. 

SUMMARY AND CONCLUSIONS 

The present study was undertaken 
to investigate tho ability of three year 
old children to reproduce pitch and in¬ 
terval, to study the effects of training 
on this ability, to investigate the con¬ 
tent of children's spontaneous singing, 
and to find relationships between vari¬ 
ous phases of the child's singing be¬ 
havior. 

Initial tests were given to 18 chil¬ 
dren. Training was administered to 
18 children over a period of 6 months. 
Each child received 40 ten-minute per¬ 
iods. Tests wero given at intervals 
during the course of training. At the 
cncl of the study the trained children 
were tested and compared with chil¬ 
dren of a control group who had re¬ 
ceived no formal training since the 
administration of the initial tests. 
As a further project, each child who 
received practice was observed for a 
period of 100 minutes during his free 
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play, and records were made of his 
spontaneous vocalizations. 

The results show that on the initial 
tests the ascending notes from middle 
C to A were sung most readily by the 
children. This result indicates that 
children's voices are placed somewhat 
lower than has commonly been stated 
in previous writings. In subsequent 
song tests, and final pitch tests the 
same tendency to favor lower notes 
appeared. 

The results further indicate that the 
narrow intervals (seconds and thirds) 
are sung more readily than the wider 
intervals (perfect fourths and fifths): 
that descending intervals tend to be 
sung more readily than ascending in¬ 
tervals; that the half-step or chromatic 
interval was sung quite readily in the 
test situation, and occurred frequently 
in the children’s spontaneous vocali¬ 
zations. This latter finding does not 
support the view that the chromatic 
interval Bhould be excluded from songs 
for young children. 

Training caused a marked improve¬ 
ment in the performance of the chil¬ 
dren. While the training was in prog¬ 
ress it was found necessary to extend 
the range of notes and intervals cov¬ 
ered in the study. On the three repe¬ 
titions of the initial tests, 11 notes, ex¬ 
tending from middle C to F above C 
an octave higher, were employed. The 
average number of notes initially sung 
by the 18 subjects used for training was 
4.22 ±2.44; at the end of training the 
average score on this test was 10.72 
±. 11 . 

The augmented test included the 11 
notes of the initial test with four addi¬ 
tional higher notes and three addi¬ 


tional lower notes, extending from G 
below middle C to C two octaves above 
middle C. The score on this extended 
test, when first introduced after two 
and a half months of training was 
10.67 ±2.76; the final score on this 
test was 15,50 ±1.78, 

On the interval tests the results 
showed a similarly high improvement 
with training. In the two repetitions 
of the initial test, which included 
twelve intervals (ascending and de¬ 
scending major and minor seconds and 
thirds, perfect fourths and fifths) the 
children sang an average of 3.94 ±3.05 
intervals, as compared with a final 
average score of 11.56 ±1.00 after 
training. An extended test, contain¬ 
ing a total of 22 intervals, (including, 
in addition to the above, the ascending 
and descending major and minor sixths 
and sevenths, and octaves) was intro¬ 
duced after two and a half months of 
training. The average score on this 
test, when first introduced was 11.11 
± 3.44; on the final test after further 
training, the average score was 17.44 
±4.00. 

The scores of the practiced children 
were reliably higher than the final 
scores of the control group. 

The records of the children’s spon¬ 
taneous vocalizations showed wide in¬ 
dividual differences. The chromatic 
interval occurred relatively quite fre¬ 
quently. The children tended to fa¬ 
vor higher notes in their spontaneous 
vocalizations than in their perform¬ 
ance in tests of songs and of pitch. 
Relative frequency of spontaneous 
singing, humming and chanting 
showed a negligible correlation with 
frequency of overt activity and of 
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laughter, (records of which were mode 
available through the courtesy of an¬ 
other investigator). 

It appeared that children’s voices 
tend to resemble the general trend of 
the parent's voice (whether high or 
low) more than their total pitch 
range. The reliability of all corre¬ 
lations between parents and children 
was low. 

Apart from objective indications of 
the children's cooperation, as shown by 
progressive improvement in the test 
scores, the children gave evidence of 
interest in the musical exorcises, 

The results of the study a a whole 
indicate not only that children's per¬ 
formance in reproducing pitch and in¬ 


terval can be much improved through 
training, but also that children at this 
early age are more versatile in the use 
of their voices than lias customarily 
been stated. 

It is not claimed that the marked 
improvement shown by tho children 
represents a change in capacity or an 
alteration of native ability, The pres¬ 
ent study does not answer tho question 
as to whether the child who receives 
training in singing at nn early age will 
have a permanent advantage over tho 
child whose voice is not trained until 
later. The findings do suggest, how¬ 
ever, that training at the ago of three 
can be undertaken with promising re¬ 
sults, 
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Treatment and Progress of an Extreme Case 
of Functional Anorexia 

Helen Street 


‘ < T HAVE seen children whom I am 
| sure would have died from 
starvation if they had not been 
fed by insistent perseverance,” says 
Dr. I. A. Abt (1). Such a child was 
X, according to the statement of her 
father, who was himself a pediatrician. 

X was 2 years and S months old 
when we first met her. She not only 
lived in spite of herself but, due to her 
mother’s determination and persist¬ 
ence, was kept up to weight and in 
good physical condition, Her health 
record was excellent. She had never 
been sick and was not even susceptible 
to colds. Her aversion to food started 
when she was 2^ months old and was 
so intense at that time that it took the 
mother two hours to feed her one meal. 
The milk was given to her from n 
spoon, as that was the only way she 
could bo made to take it. She was fed 
6 times a day, and it was only the 
extraordinary patience of the mother 
that prevented the necessity of resort¬ 
ing to tube or rectal feeding. 

As X grew older the diet was gradu¬ 
ally increased but since she would take 
only liquid or semi-liquid food, it was 
necessary to rub all food stuffs through 
a sieve and then reduce them to the 
"right” consistency with milk. Be¬ 
cause of her groat rcsistencc, it was 
considered that the most practical 


way of getting her to take a well 
balanced diet was to mix all of the food 
together. Milk and cereal formed tho 
basis of the mixture, To it was added 
egg, vegetables, fruit or meat accord¬ 
ing to the time of day. The food was 
well salted but never sugared as she 
had a particular aversion to sweets. 
Liver extract and acterol were given 
separately, In spite of the taste of 
the former, it was the one item, with 
the exception of salt, that was taken 
willingly and even requested. 

X was fed from a spoon, sitting on 
her mother’s lap in a half reclining 
position. She ate in the kitchen. A 
large rubber apron was tied around 
her and the food was carefully dropped 
on the right side of her mouth, in the 
cheek cavity and not on the tongue. 
Any change in this procedure caused 
added resistance and increased the 
tendency to gag and vomit, In spite 
of the attention given to these details, 
gagging, belching, and coughing ac¬ 
companied each meal and not infre¬ 
quently the regurgitation of food 
occurred. On these occasions the 
rubber apron was removed, a new one 
substituted, and a second meal begun, 
The procedure was carried out very 
calmly in a matter of fact manner and 
was never varied. If necessary a third 
moal was given. Tho mother did 
202 



Streit : Functional Anorexia 


293 


most of the feeding but sometimes X 
was left in charge of an aunt or the 
maid. 

Many devices were used to make the 
situation as pleasant as possible. 
Simple games, by way of distraction, 
were played. An older brother or the 
maid entertained X in various ways; 
or if she complained of being too hot, 
fanned her. The frequent belching 
was relieved by rubbing her stomach 
and patting her on the back. When 
these methods failed, more drastic 
ones were used. The mother would 
threaten to leave her to be fed by the 
maid, perhaps, or deprive her of 
accompanying her father on his morn¬ 
ing calls, if the trouble happened at 
breakfast time. When the child 
offered more resistance and threatened 
to vomit, one or two sharp slaps were 
administered and the vomiting was 
actually controlled to a certain extent 
in this manner. The child might cry 
slightly because of the spanking, but 
it was never the occasion for a big 
scene. Kisses and caresses were be¬ 
stowed upon her when she was in a 
non-resisting mood by both father— 
when lie was present—and mother. 
By the time she was 2 years and 8 
months old the number of feedings had 
been reduced to 4 a day and the 
average feeding time was around 
twenty minutes. 

Attempts had been made by the 
parents to establish more normal feed¬ 
ing habits. The good example set by 
them and by her brother was ineffec¬ 
tive except that it gave her a good 
conversational attitude towards food 
in general. She would talk about the 
good food others were eating; she 
would sit at the table and watch them 


cat, or go to parties where the children 
were served the most delectable sweets 
and never be tempted to put any of 
them in her mouth. She could be 
neither forced nor bribed into tasting 
them. Leaving food lying around in 
convenient places for her to take as 
she would offered no solution to the 
problem, for she never put anything 
into her mouth. Even as a baby she 
was unusual in that respect, the 
parents insist, She did not oven 
compensate by sucking her thumb or 
fingers. At one time starvation was 
resorted to, Since X showed no sign 
of coming to terms during the 2 days 
when no food was proffered, this 
method was discontinued and the old 
regime reinstated. 

In spite of the struggle over meals 
X was a bright, attractive, cooperative 
child with very pleasant and agreeable 
ways. She was not given any of the 
standard mental tests, but observation 
of her general behavior indicated that 
she was well above the average 
mentally. 

She had been throughly examined 
and no trace of a physical difficulty 
could bo found, X-raya had Bhown 
that the stomach was of normal size. 
Though somewhat slow in emptying 
the motility of the stomach was still 
normal. No attempt had been mado 
to discover if there was a deficiency in 
the secretion of gastric juices but it 
was the father's opinion that that 
was not a factor. As her vomiting 
was not accompanied by fever and 
as the enlarged abdomen and lordosis 
which are external signs of ptosia and 
angulation of the intestinal tube were 
not present, it was believed those 
conditions were not complicating fac- 
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tors. Her general condition and lack 
of constipation argued against gastro¬ 
intestinal atony. She was, further¬ 
more, not an oyer active, high strung, 
underweight, underheight child; and 
although she was pale, her muscles 
were not soft and flabby. At 2 years 
11 \ months her height was 36| inches 
and her weight 28| pounds (nude) 
making her pounds underweight for 
her age and height and giving her an 
average height for her age according 
to the Woodbury tables. Her ade¬ 
noids and tonsils were not enlarged or 
diseased. Her daily routine was par¬ 
ticularly well planned; her diet was 
well balanced; and she had plenty of 
outdoor play, plenty of sleep, and 
was not over stimulated. 

The possibility of a very slight 
throat paralysis was considered but 
certain facts seemed to indicate that 
the throat muscles were functioning 
normally. In the first place she had 
nursed normally for 2^ months. In 
the second place she could eat sitting 
up if film wished to do so, and she did 
drink water standing up, taking several 
consecutive swallows without pausing 
between. In the third place she 
showed no lack of skill in pronouncing 
throat sounds, such as hard f{ g }i and 
"k” Furthermore she had swallowed 
solids on. rare occasions. One time 
it was a piece of ice; another time, a 
lemon drop; and still another time, it 
was 6 beans, which she swallowed one 
right after the other. Although she 
never repeated these actions, the fact 
that she had swallowed solids without 
difficulty seemed pioof that the throat 
muscles were at least fairly normal. 

As the vomiting could be controlled 
so readily by spanking it did not seem 


that it could be a symptom of some 
internal disturbance. The belching 
could be accounted for by the amount 
of air swallowed and this in turn be¬ 
cause of the manner in which the child 
waa fed. The gagging was probably 
the result of inadequacies in her swal¬ 
lowing techniques. Lack of taste 
discrimination and perhaps defective 
olfaction were considered as possible 
complications but the development, 
under our care, of discriminatory 
reactions with respect to foods make 
any sensory lacks seem improbable. 

A study of the environment offers 
more convincing cues with respect to 
possible contributing causes. X 
nursed normally the first months 
of her life. Then because of illness 
of the mother she was taken off the 
breast and changed to bottle feeding, 
The transition was not abrupt, as she 
had been getting 2 ounces of skimmed 
cow'a milk since the first few days of 
her life, the mother's milk being too 
rich. She was not, therefore, being 
changed to a new type of feeding with¬ 
out some preliminary experience with 
it. She objected, however, to taking 
more than 2 ounces from the bottle. 
Insistence on the part of the mother 
seemingly caused X to take less at 
each successive feeding until she re¬ 
fused to take any. Her refusal per¬ 
sisted and the condition became 
alarming in the eyes of the parents. 
She appeared to have gone on a hunger 
strike that was to last indefinitely. A 
way was found to make her take 
nourishment without resorting to tube 
or rectal feeding, i.e. milk was forced 
into her moutli with a spoon. 

Although the parents report that 
she was not sick at this timo it is 
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possible that she contracted a slight 
infection from her mother who took 
care of her in spite of the latter's 
illness. The mother had been under a 
very severe strain all during her 
pregnancy because of the sickness of 
her 9 year old son. He suddenly 
began having convulsions, with paral¬ 
ysis as an accompanying symptom* 
Although he was taken to several of 
the larger clinics on the Atlantic coast, 
the nature of his illness was never 
determined. It was diagnosed as 
infantile paralysis, spinal meningitis 
and encephalitis by some doctors while 
others frankly admitted they could 
not classify it. None of them could 
suggest treatment for the caso and 
none offered any hope for his recovery. 
Except for the time when he was 
visiting the clinics with tho father, lm 
was under tho complete care of his 
mother who could do little other than 
watch him grow worse from day to 
clay. Thirteen days beforo X was 
bom his condition was so serious that 
his death seemed only a question of 
hours. Ho was completely paralyzed 
except in one hand which ho could 
move only slightly. His worst con¬ 
vulsions came that clay. It was the 
crisis of his illness. He began then 
to improve slowly and within ft year 
had recovered completely. The exact 
nature of tho illness was never de¬ 
termined, There is no history of 
convulsions in cither family. 

To the strain and anxiety then of 
caring for this very sick son was added 
for the mother the illness and death 
of her father, The latter omwred 
a few weeks after X was born. 

X was a full term baby. Her birth 
was normal Her birth weight was 7 


pounds. A picture taken when she 
was only 13 days old shows that she 
wag a particularly wide awake and alert 
infant. 

The mother seems to have suffered 
from no physical ills following the 
child's birth. Then she contracted 
what was called influenza. Although 
she had a fever of 100 for over a 
month she did not go to bed during that 
time. Since she nursed the baby for 
a week after the fever began it is possi¬ 
ble that X was also infected and had 
tho edge removed from her hunger. 
But wo can only speculate on this part 
of tho case. 

It is significant that at the onBct 
of X's feeding difficulties the mother 
was ill and apprehensive. It is proba¬ 
ble that she became alarmed when the 
child resisted foods^a reaction duo 
perhaps to a change in feeding methods 
—and insisted and forced before she 
had given the child ndequato time in 
which to make her new adjustment. 
The mother's apprehension may have 
been intensified byliei access to medi¬ 
cal literature where she found reference 
to children whose loss of appetite 
and lack of hunger became so serious 
that they w r ero saved only by tube or 
rectal feeding. 

At any rate once the child's resist¬ 
ance to food was started there were a 
number of probable factors that en¬ 
tered in to complicate the case and 
favor the coutinuancc of the habit. 
The mother seemingly is very jealous 
of the child's affections. Remarks 
indicate that she liked her important 
r&vo as tho only one. who could bo 
depended upon to make X eat con¬ 
sistently. She appears to have en¬ 
joyed being a slave to the child and 
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hated to see her grow up. Then, too, 
she seems to have had some concern 
for her young husband's reputation—it 
would never do for a pediatrician to 
have an underweight child, Because 
she felt that X must be kept up to 
weight above all things, she apparently 
could not bear to see her lose the 
weight which a starvation regime 
would have temporarily provoked. 
The attempted cures failed probably 
for that reason and also because she 
was convinced in advance that they 
would fail. 

As for X there was no chance for 
her to develop a healthy appetite and 
pleasant experience with food as long 
as she was fed an ill-tasting and 
monotonous diet in a manner that 
justified her vomiting and belching, 
thus giving the scene even more 
unpleasant associations. That there 
would be trouble, furthermore, was 
suggested by the rubber apron and the 
special time and place of feeding her. 
Besides, the child now had a reputa¬ 
tion to live up to. She doubtless 
knew she was different from other 
people and probably felt she had to 
remain different for the prestige it 
gave her. Lastly, contact with the 
solid foods had been so long delayed 
she must have felt painfully inade¬ 
quate in the manipulation of them at 
three years. At any rate it was clear 
she did not know liow to swallow them. 

Believing, then, X J s difficulties were 
laTgeiy functional, we took her as our 
problem and proceeded on that hypo¬ 
thesis, She was separated completely 
from her family and was put in a new 
situation with new people who hacl 
new attitudes, A 3 these people were 
unfamiliar with her past life, they 


would not servo as a constant reminder 
of her former behavior. 

The transition to her new mode of 
life was made somewhat easier for her 
by a visit to the home by the author 
who was to have her in charge, The 
home situation was studied, as wero 
also the methods used and routines 
followed; and X's acquaintance was 
made. A picture book of the Nursery 
School where X was to spend most of 
her time with 20 other children ranging 
in age from two to five years, was 
shown to her and left for her to look 
at before she came. She was told 
she was coming to the school and 
knew she would see and be with the 
author. She wag not told, however, 
that she would be separated from her 
mother as we wanted the separation 
to be casual and undemonstrative. X 
left her mother right after she had 
breakfasted with the latter in the old 
way. The separation was very casual, 
the mother slipping away in her car 
while the child went in to see the 
Nursery School, Some of the child's 
most intimate possessions were 
brought into her new environment. 
Her own mattress, pillow and bed 
clothing, as well as a particular book 
with which she slept insured greater 
peace of mind to her than would have 
a totally strange bed. Some of her 
old toys were also transported to her 
new home and, of course, a trunk of 
clothes. 

X's adjustment to the new situation 
and people was very rapid. There was 
no great emotional disturbance over 
the change and while she cried for 
her mother at nap timo the Grst day, 
and again the next day, on tiro whole 
she look the transplantation very 
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calmly and naturally. She referred 
to her mother a number of times the 
first week, but with the exception of 
the first few times, without crying. 
Then subject of mother and home was 
dropped until the fifth week, when 
she began referring to home in a cnsual 
way. One time she was scribbling 
with a pencil and announced she was 
writing to her mother, Another time 
she saw a horse go down the street and 
she invited the author to "come see my 
pony at home,” At this time she 
began comparing the author's ways 
with her mother’s ways of doing 
things, telling the former she was not 
making the bed correctly or helping her 
to dress in the same way her mother 
did. 

Although we expected to adapt our 
methods of procedure to the child’s 
response, there were a few principles 
we set up at the beginning. She was 
to be given the same food as the other 
children, a sitting position was to be 
assumed and she was to feed herself. 
She was also to eat at regular times and 
was not to play with the food. Her 
interest was stimulated by having her 
set the tables, help in the kitchen, and 
serve tho other children as well as 
herself. Doing this work was treated 
as a privilege and not a task. She was 
encouraged to be independent in other 
situations and was taught how to batho 
herself, comb her hair, dress herself, 
etc. Wo depended upon the new 
enviromnent to dim the old associa¬ 
tions and above all we depended upon 
the examples of the other children to 
influence the child’s mode of response 
in the new situation. 

She conformed very well to our 
plans and showed herself amenable 


to tho right sort of suggestion, She 
always came into tho dining room and 
sat down at the table willingly, very 
often leading the procession. The 
first morning when tomato juice was 
served was the only exception. She 
watched the children from near by and 
when asked if she would like to sit 
down with them said, “No.” Her 
refusal was accepted without com¬ 
ment. At dinner time and thereafter 
she took her seat without objecting. 
As tho food she was served was en¬ 
tirely different from what she was 
accustomed to getting, she had no 
undesirable attitudes built about it. 

At the beginning we tried to appear 
disinterested in her eating but more 
concerned with her conformance to 
routine. By assuming this attitude 
wo were able to direct tho conflicts 
that were sure to arise over our newly 
imposed authority to routine matters 
and establish ourselves there, keeping 
tho meal time situation free from 
unpleasant scenes. Later wo used the 
drinking situation to further establish 
our dominance, This plan worked 
very well and while X had Bcveral 
slight tantrums and two long ones 
during her stay with us, she never had 
one at a meal. Her resistance at that 
time took the form of dawdling and 
playing with the food. Ono day we 
found it necessary to keep her at the 
breakfast table all morning because 
she wouldn’t drink her milk. The 
next morning it took her hours to 
finish and after that she drank it in 
fairly good time. 

It was not until tho middle of the 
fifth week, idler she had learned to 
swallow solids and we wero insisting 
that sho make use of her newly ac- 
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quired technique, that she put up a 
defense reaction other than dawdling 
while eating. She had learned that 
tantrums availed her nothing. (These 
tantrums were a response to the new 
situations. She did not have them at 
home,) She had also learned that 
sitting a long time over her food was 
ineffective, But she could still belch 
and gag and she thought she could 
still vomit. Although belching and 



gagging had disappeared entirely by 
the fourth week they reappeared the 
fifth week. She could now swallow 
all of the food that she put in her 
mouth but the effort required was still 
great, It was easier to spit out a bite 
from time to time than swallow all. 
In order to stop this tendency we be¬ 
gan giving her extra servings in very 
amail amounts—about \ teaspoon— 
and tolling her that she could not havo 


her dessert unless she swallowed one 
bite of the food objected to, She 
resented tho method and responded by 
attempting to vomit—the first and 
only time the effort was made. Her 
surprise at learning that she could no 
longer vomit at will w'as almost: as 
great as finding herself sent to bed 
without finishing her supper, for we 
never hesitated to deprive her of food 
when we thought her behavior called 
for that kind of disciplining. 

Her progress was very rapid, and 
considered in periods of weeks, was 
steadily upward. (See figure 1.) She 
varied, however, considerably from 
day to day, as can be seen from tabic 1. 
The variation depended directly 
on the food served for the day, as she 
showed food preferences from the very 
beginning, The consistency of the 
food and the ease with which it could 
bo swallowed influenced her choice to 
some extent but not entirely. Some 
of the foods she preferred most wore 
the hardest for her to swallow, bacon 
and raw vegetables being the best 
examples. 

Her smallest gain was during tho 
fourth week, or immediately after 
she had discovered that she could 
initiate the swallowing movement and 
could make the food go down volun¬ 
tarily. Up to this time she had 
stored the food in her cheek and all 
but that which was very soft or which 
melted in her mouth like graham 
crackers,—which she was able to 
swallow from the very beginning—was 
taken out again to make room for 
more. It was while she was eating 
fruit cut at dinner the eighteenth day 
that she realized what was happening 
in her throat when she made the 
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coarser food go down. For the first TABLE 1 

time she realized what we meant when Summary of food intake , analyzed in fcrma 

wo told her to swallow her food. The °f Proteins, calories , calcium , phosphorus 

days that followed were spent in - °* d von ___ 


trying to master the new technique, 
Although there was some increase 
over the preceeding week in the 
amount of food swallowed the biggest 
gain was in her control of the throat 
muscles. 

The first foods she started eating 
were bacon and lettuce, then other raw 
vegetables and graham crackers. The 
crackers were the only foods she could 
swallow at this timo. Whatovor else 
was swallowed was by chance or with 
the aid of milk. In spite of her re¬ 
puted aversion to sweets it did not 
take her long to discover that she 
liked desserts. On the sixth day she 
took a tiny bite of the thin tapioca 
custard that was served, exclaimed, 
°Dat good! 0 and ate three teaspoons 
of it, Before the end of the first week 
she also found that she liked whipped 
cream, baked bananas and apple sauce. 
Throughout the treatment wo had to 
make uso of these foods, particularly 
the bacon and desserts, to get her to 
taste other food she did not care for. 
Her diet during all but the last week 
and ft half was greatly ovemblanced in 
favor of desserts and graham crackers, 
bub since our first problem was to 
teach her the mechanics of swallowing 
and give her the right attitude towards 
food, we had to be guided by her 
choice and not by strict dietary regu¬ 
lations. Of all the food offered her, 
we encountered the most resistenco 
to cereal and to eggs in any form except 
in her milk. They were served to her 
practically every day and by the sixth 
week we were beginning to overcomo 
tho prejudice, We tried out vitfivose 


DAE 

PRO¬ 

TEINS 

CALO¬ 

RIES 

2ALCIUM 

fHOB- 

nfonui 

mow 


grain i 

gram s 

pram a 

prRmj 


X 

0 

0 

0 

0 

0 

2 

0.3 

217 

0.231 

0.295 

0.0027 

3 

24.7 

640 

0.747 

0744 

O 0048 

4 

23,4 

618 

0.720 

0.670 

0 0037 

5 

25.7 

688 

0.825 

0.748 

0.0030 

0 

20.7 

487 

0.030 

0 505 

0.0035 

7 

25.6 

040 

0.770 

0.710 

0 0038 

8 

25.4 

035 

0.77D 

0 70S 

0.0038 

0 

33.1 

800 

1.077 

0.034 

0.0044 

10 

20,3 

722 

0.877 

0 858 

0.0041 

11 

20.3 

079 

0.877 

0.858 

0.0041 

12 

29.4 

734 

0.920 

0 822 

0 0042 

13 

24,6 

694 

0.720 

0.670 

0.0037 

14 

22.7 

585 

0.630 

0 695 

0.0035 

16 

32.0 

942 

0.030 

0.835 

0.0047 

10 

16.0 

424 

0.325 

0.420 

0.0037 

17 

24.0 

039 

0.670 

0.794 

0-OO4O 

18 

28.7 

630 

0.731 

0.005 

0.0047 

10 

18.0 

438 

0.548 

0.700 

0.0037 

20 

10.0 

082 

0.457 

0.5SU 

0.0036 

21 

23.6 

680 

0.704 

0.874 

0.0044 

22 

20.2 

478 

0.615 

0.001 

0.0023 

23 

28.3 

744 

0.780 

0.900 

0.0047 

24 

33.3 

702 

0 831 

1.059 

0.0048 

26 

30.0 

701 

0.710 0062 

0.0053 

20 

15.0 

430 

0.474 

0-539 

0.0025 

27 

20.7 

471 

0.504 

0.517 

0.0031 

28 

20,5 

602 

0.766 

0.045 

0.0047 

20 

20.6 

818 

0.791 

0 081 

0.0051 

30 

20 0 

722 

€.760 

0 073 

0 0048 

31 

28.0 

742 

0 775 

0 709 

0.0038 

32 

30.6 

\,m 

0.982 

1.289 

0 000 3 

33 

27.3 

621 

0.453 

0.084 

0.0050 

34 

41,0 

1,107 

0.(109 

0 910 

0.0003 

36 

31.0 

02' 

0.858 

0 890 

0 0002 

36 

30.4 

1,13: 

0 872 

0 801 

0 0088 

37 

30,3 

1,00' 

1 041 

l 012 

0 00G7 

33 

20.a 

831 

l 0 725 

0 744 

0 0064 

39 

35.3 

98- 

4 0,077 

0 053 

0 0071 

40 

35.1 

1,03 

0 078 

0 007 

0 0059 

41 

40.7 

1,29' 

0 1 116 

1,105 

0 0087 

42 

28,8 

85 

5 0 754 

0 740 

0.0045 
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in her milk and beef broth before 
meals, thinking they might he helpful 
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as appetite stimulants but we met 
with so much resistence we dropped 
them. Adding salt to the food en¬ 
couraged her to taste it, especially in 
the first weeks, but later was ineffec¬ 
tive. In acquiring new bastes prog¬ 
ress was slow, the food generally 
having to be served to her a number of 
times before she would eat it in any 
great amount. Sometimes after these 
trial periods she would find the food to 
her liking and at times she could be 


eat changed from week to week and 
varied from meal to meal depending 
upon her behavior. At all times we 
were led by her. She was encouraged 
and praised frequently but never 
blamed for her inability to swallow 
solids. By the end of the second week 
we found that we had to use a certain 
amount of pressure but we always 
tried to keep our dominance from 
being overbearing. We were satisfied 
with very little at the beginning, but 


TABLE 2 

Comparative progress in food eaten 


DAY 

MEAL 

FOOD SERVED 

AMOUNT PUT 
IN MOUTH 

AMOUNT 

swallowed 

NUMBER 

of nrrua 

7 

Dinner 

Baked banana 

li tap. 1 


18 



Fe& souffle 

i tap. | 

11 tap, 

0 



Corn bread 

i tap, j 


12 



Prune ^vhip and 

0 tap. 

0 tsp. 

0 



Whipped cream 

2 tap. 

2 tsp, 

44 



Milk 

i pt, 

i pt. 





4£ tsp. 

31 tsp. 


41 

Dinner 

Baked banana 

0 tsp. 

0 tsp, 

17 



Liver souffle 

3 tsp. 

3 tsp, 

17 



Lettuce sandwich 

3 tsp. 

3 tsp, 

20 



Tapioca custard 

9 tsp. 

9 tsp. 

29 



Milk and 2 tbflp. cream 

i pt. 

$ pt. 





21 tsp. 

21 tsp. 



made to eat it in order to get a food 
she did like. As we considered it 
essential to keep her in the best condi¬ 
tion possible, thinking that only in so 
doing would we make the best prog¬ 
ress, we insisted upon a pint and a 
half of milk a day the first weeks and 
only cut it down when it began inter¬ 
fering with the amount of solid food 
she was eating. We added an egg 
yolk to the milk twice a day and later 
2 tablespoons of cream once a day. 

The methods used to induco her to 


as she became more adept in her use 
of silver and in her ability to chew and 
swallow, we gradually were able to 
demand more and more of her. Refer¬ 
ence to the chart shows how steadily 
upward her progress was in learning to 
handle solid food. While the swallow¬ 
ing technique had not become auto¬ 
matic, it was fairly well mastered by 
the end of 6 weeks. Only 3 teaspoons 
of food out of a total of 348 were not 
swallowed, compared to the 9 out of 34 
that wore removed the first week. 
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Although it was impossible to deter¬ 
mine the exact amount swallowed it 
could be roughtly estimated by com¬ 
paring the amount served with the 
amount taken out of her mouth. The 
results shown in the tables can be 
considered as fairly accurate. 

The foods she was eating with some 
enjoyment at this time were: 

Bacon 
Toast 
Spinach 
Apple sauce 
Stewed prunes 
Baked bananas 
Graham crackers 
Corn broad 
Cottage cheese 
Mashed potatoes 

Rice 

Peas 

Sweet potatoes 
with apple sauce 
Raw vegetables 
Lettuce 
Celery 
Spinach 
Cauliflower 
Cabbage 

All simple desserts 
Tapioca custard 
Prune whip 
Fruit cup 
Cinnamon appleQ 
Grape gelatin 
Ice cream 

Cocoa blnnc mange 
Baked custard 
Apricot whip 
Whipped cream 
After dinner mints 

The foods she was learning to eat 
in subgtantial servings were: 

Scrambled eggs and eggs in other forma 
Stowed carrots 

Oat meal and other cooked cereal 
Rice flakes 
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The foods sampled, other than tho 
ones mentioned above, wore: 

Chicken 

Chicken dressing 
Stoak 

Moat and vegetable loaf 

Liver soufll6 and liver in other forms 

Tomato soup 
Spinach soup 
Beof broth 
Salt cracker 
Arrow root cracker 

Egg plant 

Corn meal 

Noodles 

Cake 

Zwieback 

Jolly 

She was not only eating these foods 
fairly willingly and with evidence of 
enjoyment for some of them but she 
was taking average size bites and was 
making good use of her lips and tonguo 
in manipulating the food and getting 
it off the silver. Whether or not her 
subsequent progress in acquiring a 
healthy appetite and a keen enjoyment 
of food would havo been as fast as her 
acquirement of the mechanics of the 
problem we do not know, as tho 
parents deckled to romove her from 
the school at this time. Their appre¬ 
ciation of her improvement was 
greater than their appreciation of tho 
problem ahead. When she left us 
she had gained the 2 pounds lost the 
first few weeks and had gained an 
additional f of a pound. 

In evaluating the factors in tho 
treatment that were moat effective 
towards realizing the rapid progress in 
tho short time, there arc 3 main points 
that stand out above the others; (1) 
The complete separation from tho 
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family, (2) the daily contact with 
normal children, and (3) the undivided 
control during the 6 weeks, 

The follow Up reports from the home 
have been unsatisfactory but a letter 
from, the father 6 months later indi¬ 
cated that although she was still the 
dawdler she was when she left us, 
her gains in the mechanics of eating 


had not been lost. He also reported 
some improvement in the amount of 
food she was eating and said that she 
was eating a larger variety than when 
Bhe left us. 
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Ability of Children in Color Discrimination 

Willie Mae Cook 


T HE practical importance as well 
as the theoretical interest which 
is attached to color discrimina¬ 
tion soarcely needs emphasizing. Bo 
essential is a normal color sensing 
mechanism that many individuals 
who are defective in this respect find 
themselves at a distinct disadvantage 
in numerous occupations and deprived 
of the keen esthetic satisfaction which 
most normal persons find in natural 
scenery, at the theater, and in many 
other situations in which color and 
color combinations are important fea¬ 
tures. Yet in spite of the great 
practical and personal importance of 
color discrimination, it is only within 
comparatively recent decades that it 
has become a matter of scientific 
consideration. Numerous common- 
sense hypotheses, based on crude 
observation, have been advanced to 
account for the physiological and 
psychological facts of color perception; 
but recent and more critical investiga¬ 
tions have shown that virtually all of 
the traditional stock theories are 
either grossly erroneous or in need of 
serious revision. For example, it was 
until quite recently believed that 
defective color vision was more com¬ 
mon in men than in women; in fact, 
it was regarded as a sex-linked char¬ 
acteristic; but improved tests have 
shown that if there are any sex differ¬ 
ences at all in this respeot, they are 


indeed slight. It is also frequently 
asserted that color-blindness is more 
commonly found among adults than in 
children. However, this assumption, 
like many others, has been based upon 
only the moat casual information con¬ 
cerning the actual color-sensing ability 
in children, and cannot bo accepted 
until much more oxtongive and reliable 
data have been obtained. It appears, 
therefore, that the experimental study 
of color vision in children, especially 
at the early ages, is at present an 
especially fruitful field for research. 

In tho past, color vision in children 
has been studied mainly by tho 
methods of color preference, color 
naming, and color matching. How¬ 
ever, since the color preference has 
not proved especially productive os an 
experimental method, only the last two 
methods will bo considered hero. 
Again, contrary to tho prevailing 
opinion, proficiency in color matching 
appears in children at an earlier ago 
than does accurato color naming. 
Because of this chronological relation¬ 
ship, in tho present study color 
matching will bo considered before 
color naming both in the historical 
and experimental sections. 

history ov colou discrimination 

No attempt will bo made hero to 
givo a comprehensive survey of tho 
previous studios of color matching and 
303 
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color naming, This has been ade¬ 
quately done elsewhere (21, 2). How¬ 
ever, it id desirable to review in some 
detail those investigations which have 
introduced especially unique or origi¬ 
nal methods and which seem to have 
obtained the most significant results. 
Many of the experiments here re¬ 
viewed are not,conclusive; neverthe¬ 
less they serve to indicate productive 
methods and to suggest problems 
which are amenable to a more strictly 
quantitative and scientific approach. 

Nagel (15) made observations on 
the development of the color sense of a 
child. His purpose wag to find whether 
children of two and one-third years of 
age showed a normal trichromatic 
color sense, or whether there was any 
reason to assume a dichromatic or 
otherwise abnormal color vision. The 
subject was trained for 5 days to each 
of the colors red, green, blue, black, 
and white. The material was in the 
form of colored papers and was pre¬ 
sented in several degrees of brightness 
and saturation. 

The subjeot was seated before "the 
mosaic game.” The experimenter 
pointed out red and had the child 
locate all of that particular color, At 
the second sitting ho was presented 
with a large number of squares and 
asked, “Where is red?” The experi¬ 
ment was continued with each color 
for 6 days* with an average of three 
training periods per day. 

Nagel concludes from his results 
with the one subjeot that a child 
learns to match red with red and green 
with green rather quickly; that the 
ability to match blue with blue and 
gray with gray develops more slowly. 
He draws no conclusions as to tho 


effect of brightness and saturation 
differences on color discrimination. 
In investigating the color sense of 
his two children McDougall (13) 
found that by presenting flowers of 
different colors, worsted of different 
colors, and small boxes of different 
colors that he received a reaction to 
red aa early as the fifth month. “The 
power to appreciate blue” seems to 
have appeared as early as the twenty- 
first week. His final conclusion is 
“that children are attracted more 
often by color than by brightness 
differences.” 

By means of what ho mils the 
“grasp and reward” method Myers 
(14) desired to show what colors aro 
confused with red, and to teat (ho 
brightness sensitivity of his youngster, 
In the first series of experiments the 
subject was rewarded with a sip of 
honey each time she chose red when 
red was presented with any other 
color, In the second series presented 
with 2 gray cards of different bright¬ 
nesses the child was trained to choose 
the brighter of the two. He claims 
to have found that at a very early ago 
(perhaps long before six months) 
infants are susceptible to relatively 
small differences in brightness, 

Among the other things noted by 
Woolley (22) in her study of the color 
perception of one infant is the influence 
of brightness difference on choice. In 
a series of colors used, yellow was tho 
brightest color, green next, red third, 
and blue darkest, Tho order in which 
the child chose the colors from greatest 
to the least number of times was red, 
yellow, blue, and green. 

The child's color preferences did not 
coincide with tho brightness scries 
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cither in ascending or descending 
order. In so far as brightness differ¬ 
ences influenced choice they must 
have tended to enhance the darker 
colors. These tests were made when 
the child was six months old. 

Baldwin and Stecher (2) used the 
Holmgren color blind test series for a 
color discrimination experiment. The 
material consisted of 4 sample worsteds 
in the colors red, green, yellow, and 
blue together with 10 shades and tints 
of each color. Each sample was 
pinned to the lid of a gray box. In 
the lid was an opening inches 
square to permit the worsteds being 
dropped out of sight. There was a 
row of red, green, yellow, and blue in 
the order named from left to right. 

“It ia obvious that the poor success of 
many children was not due to conditions of 
the teat but to their stage of development. 
.... The saturated greens were found to 
bo the easiest and the paBtcl shodoa the 
hardest. Introspective and spontaneous 
remarks during the experiment showed that 
the children regarded the tints and shades 
such na pink and lavender as sopnrnte 
psychological entities, and were genuinely 
puzzled by fcho difference between the 
sample and tlio color to be placed," 

The age scores increased from 10.3 
per cent correct placements at two 
years to 12.3 per cent at three years, 
22.5 per cent at four years, 38.5 per 
cent at five years, 35.8 per cent at six 
years. The correct placements at six 
years show a slight drop. 

“The teat measures functions that are 
relatively independent of the ability to 

name colors.Some of tho younger 

children could not name tho four samples 
but plnced a number of colors conoctly. 
Other children could call oven tho more 
difficult shades and tints by their correct 


namcB but could not place them. Tho test 
ia a littlo too difficult for our youngest 
children, probably on account of the large 
number of colors to bo sorted, which necessi¬ 
tates continuous attention for considerable 
time. It does teat Borne rather complex 
process of discrimination and comparison, 
however, and U is consequently of value. M 

Baldwin and Stccher also conducted 
a card sorting test using colors from 
tho Woodworth-Wells Blanks, The 
test materials consisted of a set of 
pasteboard trays about 1 inch by 2 
inches and a pack of 100 cards. A 
color square cut from a Woodworth' 
Wells blank was mounted on each 
card. Each box was marked with a 
similar color square, and boxes ar¬ 
ranged from left to right: yollow, 
black, green, red, and blue. Cards 
were piled on the table within a 
wooden frame and conveniently placed 
for tlic subject, 

The instructions were: “Sec these 
little boxes nntl these little cards. 
Let's see how many of tho cards you 
can put in tho boxes, each card in tho 
box marked with its own color. Just 
take any card that's on top and put it 
where there is one like it,” A time 
limit was set at 5 minutes. 

Tho authors say, “Success in this 
test is not altogether dependent upon 
tho speed of muscular coordination. 
Some children hesitate a long timo 
before placing a card, and make errors 
which they sometimes correct spon¬ 
taneously, and sometimes Tccognizo 
only when tho experimenter took tho 
wrong card out of the box in order to 
prevent confusion.” 

Descocudrcs (G), Brian and Clood- 
cnough (4), Tobic (20), and Kljasch 
(7) studied the relationship existing 
between form and color perception. 
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Descoeudrcs’ experiment involved the 
setting up of an experimental situa¬ 
tion in which the subject was required 
to choose between two alternatives In 
matching a series of objects. Each 
situation offered equal opportunity 
for matching either on the basis of 
form or color, but a choice always had 
to be made. 

Brian and Goodenough set up a 
similar problem for a group of subjects 
whose ages ranged from two years 
to sixteen years of age, and a group of 
40 adult women. They found that up 
to the age of six years matching was 
done primarily on the basis of color; 
after the age of six yeara matching was 
done primarily on the basis of form. 

Eljasch confirms the findings of the 
earlier investigeators that the majority 
of children between the ages of three 
and seven years when confronted with 
the task of matching geometrical 
figures match them on the basis of 
similarity in color. 'This predomi¬ 
nance of color is found no matter 
whether size or form is the completing 
characteristic of the objects to be 
compared/' 

Tobie's investigation, published in 
1927, is one of the most careful experi¬ 
ments reported on the reciprocal effects 
of color and form. His object was to 
determine whether children respond 
more readily to color or to form. 
Using about 1,000 subjects, he required 
each to select from an array of different 
forms, every one of which might 
appear in several different colors, 
those which are like the form of a 
specifio color displayed by the experi¬ 
menter. The records showed whether 
color alone, form alone, or the correct 
combination of both factors deter¬ 


mined the selections made by the 
child. 

Geometrical forms and outlines of 
familiar objects were both used as 
material. The principle conclusions of 
this investigator were summarized ns 
follows: 

"(1) Up to the age of 3 years 8 months 
the relative obtrusivcncaa of color and form 
determine to which of these factors the 
child will respond, i.e, which of thorn will bo 
'abstracted. 1 (2) In fclio ago range from 3 
years 9 months to 5 years 1 month tlio 
child tends to respond to color rather than 
to form. In the last months of this range 
the ‘color zone' gives way to a period in 
which form is heeded moro frequently. (3) 
With ago 5 years I month a developmental 
phase begins in which, with increasing 
intellectual development, the ability to 
respond selectively to cither form or color 
appears. 0 

Conflicting evidence as to the age at 
which the color names appear in the 
vocabulary of the child are reported 
in numerous published studies dealing 
with the development of color per¬ 
ception. Several investigators experi¬ 
menting with groups of children, 
largely European, stated that accurate 
color naming was acquired rather 
late. Among this group Binet and 
Simon (3) considered the correct 
naming of red, green, yellow, and blue 
an adequate test for the eighth year. 
In a later revision of tho Binefc Scale 
they placed it in the seventh year. 
Bober tag (8) replaced it in the eighth 
year. In America Terman and Childs 
(19) found it much too easy for the 
eight year old and in their tentative 
revision placed it iii the fifth year. 

Bateman's (1) study, published in 
1915, includes tho most comprehensive 
historical summary of tho literature on 
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color naming up to that date. Since 
his experimental work was very care¬ 
fully executed, both the general dis¬ 
cussion and the conclusions which 
Bateman gives are of particular 
significance. 

His general discussion on color 
naming may be briefly summarized ns 
follows: (1) Although not usual, chil¬ 
dren may begin to use color names os 
soon ns the sixteenth month; (2) the 
twenthieth month is about the average 
time at which color names at first 
appear; (3) aptness in acquiring further 
color vocabulary seems to vary with 
individual ability; (4) purple, green, 
and orange are first correctly named 
around the eighth or ninth year; (5) 
children as young as twenty-two 
months name the Binet colors un¬ 
hesitatingly; (6) American results and 
foreign results on ability of young 
children to name colors are not in 
harmony; (7) boys show less ability at 
color discrimination than girls. 

The final conclusions from the 591 
subjects tested by Bateman arc that 
the Binot color test is rightly placed 
in fcho fifth year, that school training 
increases color naming ability, that 
recognition and naming of colors is 
weakest in the cases of orange and 
purple, and that it is probable that 
American children could be taught to 
name the Binet colors correctly by 
the fourth birthday. 

Garbini (8), following the same 
methods of the American and German 
experimenters, tested 600 six year old 
Italian children, His results indicate 
that only 35 per cent could name blue, 
yellow, pink, orange, and violet 
correctly. 

Baldwin and Steelier (2) also tested 


the strength of association of color 
names as determined by the ability 
to recall the names of color squares. 
Forty-eight children from three to six 
years of age were required to name 60 
of the colors ns given on the Wood- 
worth-Wells color sheets, including 
red, green, yellow, blue, and black. 
Nine of the 48 children did not 
succeed in learning the names well 
enough to take tho test. The time 
required for naming 60 colore averaged 
169,7 seconds at 3 years, 142.1 seconds 
at 4 years, 92.4 seconds at 5 years, 
92.1 seconds at 6 years. 

Data from 38 subjects on naming the 
common signal colors were provided 
by Luckicsh and Moeller (11). Lights 
emitting dominantly red, yellow, 
green, blue-green, and blue were 
viewed singly nnd in ft group, “The 
results showed that color names are 
not standard for a group of observers; 
that more confusion exiBts when the 
color is viewed singly than when 
viewed in ft group of other colors; that 
tho most confusion in naming is found 
for colors in the vicinity of blue-green; 
and that confusion also oxista at tho 
transitional point between red and 
yellow/ 1 

Interesting results as to the develop¬ 
ment of the color vocabulary may ho 
had from a Btudy of tho vocabulary 
and language studies published during 
the last fifty years. Miss Shinn 
reports that her niece used red at the 
age of 16 months, Bolin's (1) child 
used green and yellow at 17 months, 
and Polsma/s (1) 18 month old child 
“recognized" blue. The studios of 
vocabularies of young children throw 
light on tho development of ability 
to name colors. Bateman (1) has 
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summarized fifteen of the specialized 
color vocabulary studies, 

It may be seen, from the literature 
which has just been reviewed, that 
many of the previous studies of color 
discrimination in children have been 
cither sporadic and unsystematic or 
have been merely incidental features 
of juvenile biographies or of various 
types of mental tests and vocabulary 
studies. Many of the experiments lack 
scientific validity because of their 
failure to control the experimental 
conditions adequately and because of a 
lack of standardized materials and 
procedure. Several commercial con¬ 
cerns are now prepared to supply 
uniform and standardized color mate¬ 
rials which make possible a degree of 
comparison of the results of various 
investigators and insure a reliability 
of results not hitherto attainable, 

problem: and procedure in this 
INVESTIGATION 

The specific problem of this in¬ 
vestigation was the determination of 
the child's responses to color speci¬ 
mens of different hues but of equal 
brightness and saturation and to 
specimens of the same hue but of 
different brightness or saturation. 
Both verbal and non-verbal discrimi¬ 
nations wore tested by the respective 
methods of color naming and color 
matching, As a supplementary prob¬ 
lem, an attempt was made to ascertain 
whether the naming and the matching 
of different hues were facilitated or 
hindred by controlling the factors of 
saturation and brightness. 

Subjects 

Tho 110 ohildrcn who were used aa 
subjects consisted of 45 girls and 65 


boys whose ages ranged from seventeen 
months to six years. General in¬ 
formation about the groups may be 
given briefly as follows: 


tiounefa 

NUMDBn OP 

eofljfccra 


Boya 

Gii-la 

Total 

1. Tho JohnB Hopkina 1 
Child Institute. 

34 

, 16 

1 

60 

2. University of Georgia 
Nursery School. 

16 

12 

23 

3. Boosovclt Keoroafcion 
Center School. 

10 

12 

22 

4. Good 'Will Industries 
Day Nursery. 

5 

5 

10 


66 ' 

46 

no 



AGH RAN QB 

. 

1. 4, 
1W.NOB 

i 

2 yrs. I mo. to 6 yrs. 4 mos. 

97'lflS 

2 

2 yrs. 6 mos. to 4 yra. 11 mos. 

85—14S 

Z 

1 y?. 5 moa. to 5 


4 

3 yrs. 10 moa, to 6 yrs, 0 mo. 

72-105 


Materials 

Red, green, yellow, and blue squares 
of colored paper, inches by 
inches, which had been obtained from 
the Munsell Color Company and 
which had been mounted on gray 
pasteboard carde, 3 inches by 4 
inches, were used for both the naming 
and the matching tests. 

Tho materials employed in the 
preliminary series consisted of four 
such colors which any person with 
normal vision would have called red, 
green, yellow, and blue. The evalua¬ 
tion of each of these colors, according 
to the Munsell scale (12), is as follows: 
red, 4/14; green, 5/8; yellow, 8/14; and 
blue, 4/8. Two cards for each of tho 
values were used. 

Tho samples used in Berios 1 and 
Series 2 wero of various degrees of 
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brightness and saturation, They were 
made up of red, green, yellow, and blue 
hues. Munsell gives the following 
tabular illustration of the relationship 
between the different brightness and 
saturation values of these samples: 

0/4 

5/2 6/4 6/0 
4/4 

In both the vertical and the horizon¬ 
tal columns, the numerators represent 
the brightness values; the denomina¬ 
tors, on the other hand, represent the 
saturation values. Thus, for the 
samples of any given color, the 
values in the horizontal row represent 
variations in saturation; the values in 
the vertical row likewise represent 
variations in brightness, 

Tho materials for Series 3 consisted 
of 8 Holgate three-inch color cubes. 
Two cubes were painted red, two 
yellow, two green, and two blue, No 
attempt was made to determine the 
amount of brightness and saturation 
of the colors. 

Throughout tho experiment the 
accessory gray cardboard used waB 
matched with the gray at tho 4/6 
value in the Munsell series. The 
table on which the cards were dis¬ 
played was always completely covered 
by a gray cardboard, 22 inches by 28 
inches. 

Method 

Preliminary series. Each subject 
was brought into tire experimental 
room alone and seated at a small 
table covered with gray cardboard. 
Upon this were already placed the 
four colors which wero later to be 
matched although they were tem¬ 


porarily hidden from the view of the 
subject by a large piece of gray card¬ 
board. The red sample was placed at 
the subject's left, the green one next, 
then the yellow one, and lastly on tho 
extreme right, the blue one. Tho 
sample cards to bo matched were 
given to the subject in tho same order, 
i.e., red, green, yellow, and blue. 

No attempt was made to equalize 
tho brightness or saturation of the 
colors used in this series, the only 
purpose being to present colors which 
likely would have been frequently 
encountered by tho child in every day 
oxperienoo and to orient the child 
toward tho experiment. The child 
was first given the red card and 
instructed to find the color like it 
among the 4 cards already on the 
table. 

The actual instructions given each 
subject were as follows: "I have sorao 
colors hero. See? (Hero experi¬ 
menter removed tho gray cardboard 
covering from tho four colors and 
pointed to them.) Here is another 
color, too. (Experimenter removed 
tho gray cardboard cover from the red 
sample card which was directly in 
front of the subject.) This color is 
like this one, (experimenter pointed 
from tho sample red card to tho red 
card on the table at tho subject's 
left), isn't it?" 

Tho experimenter took up the red 
card from the tabic and said, "Do 
you sco that this card is like this 
one?" (Experimenter pointed to tho 
sample card and then to tho card on 
tho table which the sample card 
matched.) The red sample card was 
then removed and the olhCT red card 
returned to its proper position in the 
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row on the table, The colors were 
covered again, x'he green sample 
was then placed on the table below 
the row of four colors. Both gray 
covers were removed, It will be noted 
that covers were kept over all colors 
except during the actual presentation 
of a sample and its matching by the 
Bubject. The experimenter said, 
"Seal Another color I Find the color 
like this one for me, You may pick 
it up.” 

If the subject responded correctly, 
approbation was shown by the experi¬ 
menter's saying, “Fine!” or, “That's 
right 1” If the subject made an in¬ 
correct judgment, it was indicated by 
the experimenter's shaking her head 
and saying, “No! Nol This (point¬ 
ing to the sample card) and this (pick¬ 
ing up the correct card from the row 
and placing it by the sample card) I 
You see this color (pointing to the 
sample color) is just like this one 
(pointing to the green just placed 
beside the sample color),’* 

When the matching had been com¬ 
pleted, the experimenter asked, “What 
color is this (pointing to red)? And 
this (pointing to green)? And this 
(pointing to yellow)? And this 
(pointing to blue)?” If no response 
was obtained to the first question, the 
experimenter said, “I am sure that 
yon know what this color is. What 
name do you call it?” A record of 
both matching and naming was kept 
for this, the preliminary series, 

Series t> The object of this series 
was to determine the subject's ability 
to match hues which were varied in 
brightness and saturation. The six 
parts of the experimental procedure 
may bo outlined briefly aa follows: 


Part 1, Four cards, differing in 
hue, but of the same brightness and 
saturation (value 5/4). 

Part 2. Same as part 1, but a 
higher brightness value, 6/4, 

Part 3. Same as part I, but a lower 
brightness value, 4/4. 

Part 4. Same as part 1 in all 
details. 

Part 5. Same as part 1, hut with a 
higher saturation value, 5/6. 

Part 6. Same as part 1, but with a 
lower saturation value, 5/2. 

Series 9. The purpose of this second 
series was to determine the subject's 
ability to match colors when hue and 
brightness were constant and satura¬ 
tion varied, and secondly, when hue 
and saturation were constant and 
brightness varied. In the first part of 
the series three red cards ol equal 
saturation (5/4) but of brightness 
values of 6/4, 5/4, and 4/4 respec¬ 
tive^, were exposed. A fourth card, 
with a brightness value of 6/4, was 
then presented and the subject asked 
to match it with one of the threo 
cards already on the table. This 
done, cards of 5/4 and 4/4 brightness 
value were matched. This procedure 
was then repeated with saturation 
instead of brightness as the variable. 
Parts two, threo, and four of Scries 2 
were exactly like part one except that 
green, yellow, and blue were used 
instead of red. No naming was 
required in this series. 

Series S> This third series of the 
experiment was planned to check 
whether or not a position habit had 
been formed in the color naming and 
matching. The color cubes were pre¬ 
sented in various spatial arrangements. 
The conditions were us follows; The 
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subject, after entering the experi¬ 
mental room, was seated at the tabic 
on which were placed the four colored 
cubes already covered with gray 
cardboard. Presenting the subject 
with the sample red cube and removing 
the covers from those already on the 
table, the experimenter Baid, “I have 
some blocks here, They are of differ¬ 
ent colors. This block in my hand is 
like this one here, (pointing to the 
red one on the table at the subject's 
left), isn't it?" As soon as the 
subject indicated his appreciation of 
the likeness, the experimenter re¬ 
moved the sample red cube. Follow¬ 
ing the same method ns outlined in 
the procedure of the preliminary 
experiment, sample cubes of the colors 
green, yellow, and blue were presented 
respectively, 

The color cubes were placed on the 
table in the same order as the color 
cards in Series L 

The spatial arrangement of the 
cubes in the three succeeding presen¬ 
tations was changed. The child was 
required to match the four samples 
presented in the sequence: first pre¬ 
sentation left to right, red, green, 
yellow, blue; second presentation left 
to right, green, red, blue, yellow; third 
presentation, yellow, blue, red, green; 
fourth presentation, blue, yellow, 
green, red. 

At the end of the Becond and the 
fourth matchings of the four cubes, 
the subject was asked to name the 
colors. The particular presentations 
were arbitrarily chosen by the exper¬ 
imenter on the assumption that any 
memory habit for color naming would 
bo indicated by his response to a 
different order of arrangement of the 


colors on the table. No correction 
was made of errors throughout the 
whole of Series 3. 

Four sittings were necessary for each 
subject to complete the preliminary 
and the three series of the experiment 
proper. The preliminary series and 
the first half of Series 1 occupied the 
first sitting. The second half of 
Series 1, all of Series 2, and all of Series 
3 were given respectively on three 
subsequent occasions. 

RESULTS 

Color matching 

The experimental situations of this 
investigation, ns previously described, 
wore designed to test the accuracy 
with which each subject could match 
color samples, as well as to test his 
ability to name the samples cor¬ 
rectly . Color naming will bo reported 
in the next section. Attention is here 
directed to the matching which was 
required in the Preliminary Series, 
Series 1, Series 2, and Series 3. 

The purposes of tho color matching 
testa were: (1) to find tho relation 
between chronological ago and the 
accurateness of color matching and 
(2) to determine the effect of changes 
in brightness and saturation, under 
carefully controlled conditions, on the 
matching of colors. The following 
graphic and tabular treatment of the 
data indicates the results obtained. 

Table 1 gives the number and the 
percentage of correct responses made 
by tho various age groups in both 
Scries 1 and Series 2. The age 
groups represent six-month intervals, 
beginning with 2 years and ending with 
0 years. The numbers in the double 
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TABLE 2 


Percentage of correct matchings as made by UO subjects on combined scores of Series land 

Series % 
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Percentage of correct matchings for each color according lo age groupings 
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columns with tho word “Brightness 77 
at tho top indicate tho number and 
percentage 1 of correct responses when 
saturation was the variable; tho num¬ 
bers in the columns headed “Satura¬ 
tion,” on the other hand, indicate tho 


shown in table 2 appear. This table 
gives the total number and percentage 
of correct matchings made by all the 
subjects on tho combined scores of the 
two series, Tho percentage of accu¬ 
rate judgments as given in tho table 


TABLE 4 


Percentage of correct matchings of red, oreen, yellow , and blue for each age group based on 
combined scores of Preliminary Series, Series t, and 3 




Fia. 1. Percentage of Correct Matchings of Successive Aoe Gnours. Blue 
Green— 0 —*; Yellow—x—x; Red—-- 


number and percentage of correct 
responses when brightness was the 
variable. 

When the scores for brightness 
difference tests and for saturation 
difference tests for both Sorics 1 and 
Series 2 are combined, tho results 


indicates a continuous increase in the 
proportion of correct color matchings 
with an increase in chronological age. 
The percentage of correct matching 
for each of the four different hues in 
given in table 3. This summary is 
made from all four scries* The results 
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indicate that an upward progression 
of chronological age increases the 
chances for correct color matching, 
though not in any direct ratio. With 
the exception of red in one series 
{Series 2), no color is matched con¬ 
sistently better or worse by the suc¬ 
cessively age groups. 

In order to summarize concisely 
the combined scores as obtained on the 
Preliminary Series and on Series 1, 2, 
and 3 for color matching, table 4 and 
Figure 1 are presented. The numbers 
indicate that the average accuracy for 
matching for each of the colors is*, red 


accurately when saturation is constant 
and brightness is varied rather than 
when brightness is constant and satu¬ 
ration is varied. 

Color naming 

This section deals with an analysis 
of the naming of the four primary 
colors by 110 children. The oldest 
child tested was 6 years, the youngest 
2 years and 1 month. Age was 
reckoned to the nearest month on the 
day the first test was given. 

Each child was required to give the 
four color names included in the Binet. 


TABLE 6 


Number of percentage of correct responses obtained Jor each of the primary colors 


TESTS FOR COLOR NAMIKO used in 
rnBaBN-r bxpbiumpnt 


El BID | 

cintt&N 

Y8LX.QW 

BLUE 

POSSIBLE 

COBRECT 

NAJJB3 FOR 
TAOIX 
COLOR 

Total 
num¬ 
ber of 
COT- 

tect 

names 

Pot 

cent 

1 

Total 
num¬ 
ber of 
cor¬ 
rect 
names 

Por 

cent 

Total 

num- 

1 bar of 
cor¬ 
rect 
Homes 

Por 

cent 

ToUl 
num¬ 
ber of 
cor¬ 
rect 
names 

Per 
i cent 

Binet.,. 

94 

57 

60 

62 

06 

67 

71 

68 

62 

Preliminary..,.. 

110 

86 

77 

74 

67 

68 

62 i 

79 

72 

Series l, .... 

060 

386 

m 

410 

63 

309 

47 i 

484 

73 

Series 3 . 

220 

154 

70 

132 

60 

151 

68 

133 

60 


84 per cent, yellow 82 per cent, and 
both blue and green 81 per cent. 
These percentages arc obtained by 
combining tho results for all age 
groups and of each of the experimental 
situations (including hue, brightness, 
and saturation as variables). 

In general it appears from the data 
obtained on color matching that 
accuracy in color matching increases 
with an increase in chronological age 
and that no color is consistently 
matched moat accurately by succeed¬ 
ing age groups. There is slight in¬ 
dication, however, that the tendency 
is present to match colors more 


test as well as to name the colors used 
in the three experimental situations 
set up by this investigation. Tlic 
method of giving one point for each 
color correctly named was arbitrarily 
adopted ns a scoring device. A cor¬ 
rect score was given only when tho 
color specimen was called by its right- 
name, i.e., either red, green, yellow, 
or blue, This procedure was adhered 
to throughout the experiment. 

Table 5 summarizes the number and 
percentage of correct responses ob¬ 
tained for each of the primary colors 
in the Binet test and in the three 
experimental situations involving color 
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naming. A careful scrutiny of tins 
table reveals the fact that the per- 

TABLE 6 

Correlations between the correct responses 
obtained from Bind , Preliminary, 
Series 1 and Series $ 


TESTS 

1 COHHE- 
1 LATJON 

F,E. 

Binct and Preliminary. 

.709 

.0287 

Preliminary and Series 3... 

.88 

.016 

Combined Preliminary and 
Series 3 with first half of 
Series 1. 

.80 

.013 

Combined Preliminary and 
Series 3 with second half 
of Series 1. 

.80 

.014 

First half of Series l with 
second half of Series 1,... 

j .02 

.0001 


ceafcage of correct responses for the 
preliminary test was higher, on the 
average, than the percentage of correct 
responses • for the other two color 
naming tests of this investigation and 
the color naming on the Binefc. 

The correlations betweeu the correct 
responses obtained from these four 
teat situations are given in table 6. 
These figures indicate a high degree of 
similarity between the situations under 
investigation, 

In order to arrive at n more concrete 
notion of the color naming ability of 
the various age groups, the correct 
scores for the Preliminary Scries, 
Scries 1, and Series 3 were totaled. 
Subjects grouped according to chrono- 


TABLE 7 

Average number and percentage of correct naming for the four colon 


SUBJECTS GROUPED ACCORDING TO 
CHltONOLOalCAlj AGE 

average 

cn HO nolo Ol cal age 

number op 
subjects 

AVEBAOB NUM¬ 
BER or con- 

BlCCT named 
GIVEN *‘OUfl 
COLORS 

rERCRNTAOB 

or correct 
Naming 

2 yrs. 

to 

2 yrs. 0 

mos, 

2 yrs. 3 mos. 

8 

8.2 

25 

2 yrs. 

0 mos. to 

3 yrs, 


2 yrs. 7 mos. 

9 

12.1 

35 

3 yrs. 

to 

3 yrs, 0 

mos, 

3 yrs, 2 mos. 

14 

IB. 4 

47 

3 yrs. 

0 mos. to 

4 yrs. 


3 yrs, 8 moa. 

24 

17/7 

60 

4 yrs. 

to 

4 yrs. 0 

mos, 

4 yrs, 2 moa. 

24 

20.4 

81 

4 yrs. 

6 mos. to 

6 yrs. 


4 yrs. 7 mos. 

23 

24.3 

75 

5 yrs. 

to 

5 yrs. 0 

mos. 

6 yrs. 2 mos. 

6 

18.0 

50 

5 yrs. 

G mos. to 

0 yre. 


5 yrs. 9 mos. 

3 

20.4 

02 







AVERAGE NuM- 








11 EH OF COR¬ 


strujecns a rocked 
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AVBHA0E MENTAL 
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RECT NAMES 

PF.nCENTAllE 


MENTAL 
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AOE 
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GIVEN *oun 

or correct 





COLORS 

NAMING 

2 yrs. 

to 

2 yrs. 6 

mos. 

2 yre, 2 raos, 

3 

5.0 

in 

2 yrs. 

6 mos. to 

3 yrs. 


2 yrs. 8 moa, 

10 

7.5 

21 

3 yrs. 

to 

3 yrs. 0 

mos. 

3 yrs. 2 mos. 

8 

12,1 

31 

3 yrs. 

6 mos. to 

4 yta. 


3 yrs. 9 mos. 

17 

12.2 

34 

4 yrs. 

to 

4 yrs, 0 

mos. 

4 yrs. 2 mos. 

21 

14,7 

90 
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0 mos. to 

G yrs, 
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to 
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28.0 

78 

5 yrs, 

0 mos. to 

6 yrH, 


6 yrs. 0 mos. 

8 

28 7 

80 

0 yrs, 

. to 

0 yrs. 0 

mos. 

0 yrs. 2 mos. 

0 

20 3 

73 
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logical ago and according to mental 
age, the number of subjects in each 
group, the average number of correct 
names given the four colors, and the 
percentage of correct naming are 
given in table 7. 

It will bo noted that in both the 
successive chronological age groups 
and the successive mental age groups 
the color naming is most accurate in 
the 4 year 6 month to 5 year group 


scores are consistently lower than in 
the corresponding mental age groups, 
The fact that red is named most 
accurately by the youngest and the 
oldest subjects is shown in Figure 2, 
Blue maintains a high degree of 
accuracy with greatest consistency. 
Yellow is named least accurately by 
each of the age groups. Green, begin¬ 
ning with a very low percentage of 
correct responses, increases in accuracy 


Correct 



Fia, 2. PmujEmTjLaH or 1 Correct Naming ran. Eagk Color. According to Successive Aq*i 
Groups. Blue-; Yellow—x—xj Red- 


and decreases after this age, A pos¬ 
sible explanation for the drop lies in 
the fact that at this age the child 
begins to add numerous color names to 
his vocabulary other than the ele¬ 
mentary names. As a result he raay 
frequently call red, green, yellow, and 
blue the various tints and shades of 
these colors, and in so doing is accord^ 
ingly deprived of credit. In the last 
four chronological age groups the 


up to the fifth group and ends on an 
equality with blue. The data rep¬ 
resented by Figure 2 are based on the 
total number of correct names given 
each color in the Preliminary Series, 
Series 1, and Series 3, 

The effects of brightness and satu¬ 
ration differences on color naming are 
revealed in table 8. At the ages of 2 
years to 2 years C months and from 3 
years to 4 years 6 months a higher 



TABLE 8 

The effect of brightness and saturation differences on color naming 
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percentage of correct naming of colors 
is made with saturation as the con¬ 
stant and brightness as the variable. 
The 2 year 6 months to 3 year olds, 
and the 4 year 6 months to 6 year 6 
months react with correofc color names 

TABLE 9 

Total mtinter of color names given each of 
the four primary cciors by the 
eight age groups 





21 

3 

3» 

V 

i\ 

5 


o 

Red. 

6 

4 

0 

9 

7 

fi 

6 

3 

Green.... 

6 

5 

8 

9 

6 

7 

7 

4 

Yellow. 

6 

5 

9 

8 

10 

7 

7 1 

0 

Bluo. 

B 

4 

3 

8 1 

6 1 

0 

9 

6 


to each of the four primary colors by 
the eight different age groups. With 
an increase in chronological age there 
is a sporadic increase in the number of 
color names in the vocabulary. 

From the data obtained on color 
naming the following results appear 
to be clear cut: (1) Accurate color 
naming ability increases with chrono¬ 
logical age. (2) It may be predicted 
with a fair amount of certainty that 
individuals who receive a high score 
for color naming as measured by any 
one of the methods used in this in¬ 
vestigation will also receive a high 
rating on all the other naming tests 
here used. (3) Individuals within the 


Perce rit 
Gorr&cf 



Fia. 3. Percentage op Correct Matching and Naming op all the Colors dt the 
Successive Age Gaours. Matching-; Naming- 


more accurately when brightness is same age group show wide variation in 
the constant factor and saturation ia score, e.g., the range in score within 
the variable. 2 year to 2 year 0 months group was 

Concluding the results on color from 0 to 30. (4) The children, 
naming, in table 9 is presented the within the age range studied arc 
number of different color names given likely to call one of the sample primary 
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colors by its own name or by the 
name of any shade or tint of any 
primary color. Furthermore, the re¬ 
sults of this investigation indicate 
that there is a tendency to name colors 
more accurately when saturation is 
the constant factor and brightness is 
the variable. 

Color Naming and Color Matching 

The data obtained for color naming 
and color matching may be compared 
in certain respects. When a com¬ 
parison of the raw scores for naming 
and matching of colors is made, it is 
found that in both cases there is a 
relatively greater number of high 
scores than low scores. There is a 
greater frequency of low scores for 
color naming than for color matching. 
There is also an indication of a higher 
correlation between the upper range of 
scores for naming and matching than 
between the lower range of scores, 

Figure 3 gives the percentage of 
correct scores for naming and match¬ 
ing colors as obtained with the 110 
subjects divided into groups on the 
basis of age. That color matching 
received a consistently higher per¬ 
centage of correct scores than color 
naming is also indicated. 

SUMMARY 

On the basis of the data included in 
the foregoing study of color naming 
and color matching, the following 
statements appear to be true: 

1. By the age of two years, children 
are able to match color specimens 
which differ in hue, brightness, or 
saturation, with an accuracy of 45 
per cent and to name the four primary 
colors, red, green, yellow, and blue, 


with an accuracy of 2/5 per cent. By 
the ago of six years, these two abilities 
have increased respectively to 97 per 
cent and 62 per cent. 

2. These abilities, however, do not 
increase uniformly with age, the four- 
year-olds doing practically as well a* 
the six-year-olds in the color matching 
and actually excelling them by almost 
20 per cent in the color naming. This 
lost fact may be due in part to the 
relatively lower mental ages and 
small number of cases in the upper age 
ranges and in part to tho tendency on 
the part of the older children to use 
names of related hues, for example, 
such words as pink, magenta, rose, 
and scarlet for red, which naturally 
resulted in a lower naming score in 
some cases. The training of the child 
in color discrimination is probably an 
influential factor in tho differences 
shown within an age group. 

3. Although no comprehensive 
study of color vocabularies was made, 
there appears, as would be expected, a 
general increase in number of color 
words with increasing age. 

4. Children of the ages ranging from 
two years to six years consistently 
match colors more accurately than 
they name them. 

5. Children of each age can discri¬ 
minate more accurately between differ¬ 
ences in hue than between differences 
in either brightness or saturation. 

6. There appears to be no significant 
difference in ability to discriminate 
between brightness and saturation 
differences, although there is a negli¬ 
gible tendency on the part of the group 
as a whole to discriminate brightness 
differences nuwc accurately. 

7. There is no regularity in the order 
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of accumoy with which successive 
age groups name or match the colors 
red, green, yellow, and blue, Al¬ 
though one age group may match red, 
for example, more accurately than 


any other color, another age group 
may match another color most ac¬ 
curately, There is, however, no con¬ 
sistent tendency to give one color 
precedence over the others. 


REFERENCES 


(1) Bateman, W, G,: The naming of color 

by children: The Binet test, Ped, 
3om., 1015, M,' 467-486. 

(2) Baldwin, B. T. and Steoheh, L. I.: 

The psychology of the preschool 
child, Now York,: D. Appleton, 
1025, 125-128. 

(3) Binet and Simon: Lb dovBloppement 

do ^intelligence chez lea enfants. 
IVAnnee Psychol, 14, 1-04. 

(4) Biuan, C. It. and Goodenougii, F. L.: 

The relative potency of color and 
form perception at variouft ages, 
dour, of Expcr. Psychol, 12, 197- 
213. 

(5) Bush, A. D,: The vocabulary of a 

three year old girl, Ped. Sem., 
1914, 21, 126-142, 

(6) DfcScoflDDnDS, Alice: Couleur, forme 

ou nombre? Aroh. de Psychol, 
1914, 14, 305-341. 

(7) EljascUi M,: Neue Abstraktionsver- 

suche bei vorschulpfUchtigen Kind- 
ern, Zscb, f, Psychol., 1927, 105, 
22-41. 

(8) Gaubini, A,: Evoluziono del senso 

chromatico noi bambini. Aroh. per 
I'Anfcr., 1894, 24, 71-88, 

(9) Goddard, H. II.: Two thousand 

norninl children measured by the 
Binet scale of intelligence. Ped. 
Sem., 18, 232-250. 

(10) Hall, G. S.: Contents of children's 

minds on entering school. Ped. 
Som„ 1* 139 ff. 

(U) LncKinau, M. and Moelleh, I. W.: 
Naming the common signal colors. 
J. Opt, Sod, Amer., 1920, 13 { 405- 
469, 

(12) Munbbll, A. H.: A color notation. 


7th edition, Hoffman Bros. Co., 
1926. 

(13) McDougall, W.: An investigation 

concerning the color flense of two 
children. Brit. J. of Psyohol, 1906- 
1908, 2, 338-352. 

(14) Mybks, C. S.: Some observations on 

the development of the color sense. 
Brit. J. of Psychol, 1906-1908, 2, 
353-362, 

(15) Nagel, W. A.: Observations on the 

color sense of a child. J. of Comp. 
Neur. and Psychol., 1908, 16, 

217-230. 

(16) Nice, M.: The development of a 

child's vocabulary in relation to the 
environment. Ped. Sem., 1015, 22, 
35-63. 

(17) Nice, M.: Speeoh development of a 

child from eighteen months to bix 
years. Ped. Sem., 1017, 24, 204-243. 

(18) Siunn* M, W.: Notes on the develop¬ 

ment of a child. Utuv. of Calif, 
Publications in Eduo., 1893-1899, 1, 

(19) Term an and Childs: A tentative 

revision and extension of the Binet 
Simon scale of intelligence. Jour. 
Educ, Psychol, 3, 61-74, 133-143, 
X9B-20S, and 277-280. 

(20) Todie, H,r Dio Entwickiung dor 

toilinhalten Beaalitung von Farbo 
und Form im vorschulpflichtigon 
Kindesaltor. Baihcfte z. Zsoh. f. 
angew. Psychol, 1627, 38, 103 ff. 

(21) Tiiacy, F.: Tho psychology of child¬ 

hood, Boston, 1909. 

(22) Woolley, H, T,: Some experiments on 

the color perception of nn infant 
and their interpretation. Psychol* 
Rev., 1909, 16, 363-376. 



Brief Reports 

A Study of Hand and Eye Preference 


PROBLEM 

T HE study here reported presents 
the results of a study of the hand 
and eye preferred by the children at 
the Vassar College Nursery School for 
the school year of 1929-1930. 

An attempt was made to study the 
following problems: (1) Does a defi¬ 
nite relationship appear between the 
preferred hand and the preferred eye 
in the group of young children studied? 
(2) Do the children in this group who 
have marked speech defects show a 
tendency towards left handedness? 
(3) Does the stability of hand prefer¬ 
ence show any relationship to the 
development of speech in the case of 
a twelve months old child, during the 
period of observation? 

method 

1. Direct observations were made 
of the preferred handedness of 23 
children at the nursery school. Most 
of the observations were made during 
the noon hour. 

2. To twelve of these twenty-three 
children 3 tests were given in an 
attempt to determine eye preference. 
These tests were based on Walter 
Miles' (1) method for testing ocular 
dominance which seemed the most 
practicable for testing pre-school chil¬ 
dren, The apparatus consists of a 
V-scopo or paper cone which is 


pressed open by the subjeot with both 
hands. However, due to tho inability 
of tho children to squeeze tho V-scope 
hard enough to keep tho hole at the end 
of tho cone of uniform size, embroidery 
rings were securely fastened into ono 
of the V-scopes. Thus Miles’ test was 
varied to the extent of using tho samo 
V-scope during the entire series of 
experiments, and the children were not 
told to lower the V-scopo between 
tests. The subject holds tho wide 
end of tho cone over h is face, looks into 
and through the cono at an object 
placed some feet nway. Tho un¬ 
conscious sighting ig shown by the 
direction in which the tip of the cono is 
pointed, The subject has tho impres¬ 
sion that he is looking at the object 
with both eyes, but ho is really focus¬ 
sing with ono eye. This test has tho 
advantage of doing nway with errors 
due to preferred handedness, and 
seems to have high interest value for 
all tho children who served as subjects. 

Tho situations studied were as 
follows; 

a, In tho firat experiment Mil08 r sot of ton 
silhouettes was used—a horse's head* 
a band, ft crescent, a bicycle, a cir¬ 
cle, a cat, a girl’s face, an and, a 
rooster and a cross. Those were 
placed on n level with the chiliTfl 
head and seven feet away from him. 
No artificial light was used. The 
responses of tho children to the 
pictures wore recorded n« well oa tho 
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direction in 'which tho tip of the V- 
b cop© pointed, 

b. In the second experiment the same 
silhouettes were used, but no at¬ 
tempt was made to show tho pictures 
in the flame order. An elec tr ic 1 nmp 
was used to throw direct light on the 
pictures. 

o. The third experiment was given imme¬ 
diately after the second. Ten pic¬ 
tures cut from a magazine were 


foot preference; as shown in (a) foot 
lifted first in climbing stairs; (b) foot 
used on shovel in digging. 

RESULTS 

In table 1 the subjects are arranged 
according to age. Observations on 
the use of the fork and spoon are 
designated as follows; (1) R— for con- 


TABLE 1 



on a Bn v A.TIQ s —n and 

EXPERIMENTS^} YE 


Fork 

Spoon 

UnolciBai’ 

fiod 

Foot 

Shovel 

Expori’ 
raont I 

Exporimont 2 

Experi- 
mont 3 

A 

R-L-R 

R 

L 

R 





B 

It 

R 

R 

R 





C 

It 

R 

R 

R 





D 

R 

R 

R 

R 





E 

l-r 

R 

R 



R 

R 

R 

F 

L-R 

R 

L or R 

R or L 

L-R + 

L 

L 

L 

Gr 

R or Lnlt 

i R 

R 

l 

J.+-H 

R 

R 

R 

H 

It 

R 

1 B 



L 

L 

L 

I 

R 

R 

R 


L-R 




J 

L~R 

R-Lr-R 

L 



R 

R or Ir*R 

R 

K 

R 

R 

R 


L-R + 

R-L 

R 

R 

h 

L 

L 

L i 

L 

l 

L~ 

L~ 

R" 

M 

R 

R 

R 



R- 

L~ 

L 

N 

R 

R 

ft 



R~ 

R~ 

R 

0 

It 

It 

R 






P 

It 

R 

R 






Q 

R 

It 

R 


L-R + 

R 


R 

it 

R 

R 

R 


L-R + 




s 

It 

It 

R 


R-L + 




T 

R 

ft 

It 

L 

L-K + 




U 

R-L 

L or L-R 

L 


R-L+ 

L 

Jj 

L 

V 

R 

It 

R 






W 

R 

R 

R 

L 


R“ 

L 

L 


pasted on cards of the same size as 
those used for the silhouettes. Most 
of these were colored and nil were 
shaded in contrast to the silhouettes 
shown in the t first and second experi¬ 
ments. 

3, Direct observations of uso of a 
spade on the playground were made. 

4. Direct observations were made of 


sistent preference for right hand, (2) 
L— for consistent preference for left 
hand, (3) LR— for tendency to start 
with the left and end with the right 
hand, (4) RL— showing opposite 
tendency. Observations on the use of 
the shovel arc recorded with the hand 
nearest the spade end first—a + sign 
over the hand directing the work. X 
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indicates some variation in preferred 
eye. LR indicates change of focus 
from left to right, 

1. The age distribution of tho chil¬ 
dren and the numbers tested for hand 
and eye dominance are indicated in 
table 2. 

2, Table 3 gives the results of tests 
for hand and eye dominance. 


TABLE 2 

Chronological age levels 


anoup 

AOB 

NUMBUTl 
TESTED FOR 
SAND 

NtJUUBH 
TESTED FOJI 
EYE 

I 

months 

18-24 

1 

0 

II 

25-30 

4 

1 

HI j 

37-48 

7 

0 

IV 

49-65 

11 

5 


TABLE 3 

Relation of hand to eye dominance 



HUVI- ] 

nEn of 

CASES | 

EYE 

HAND 

Group II. 

1 

It 

R 


2 

R. 

R 


2 

R 

L 

Group III.* 

1 

L 

R 


1 

L 

L 


2 

R 

3 

Group IV.< 

2 

R 

L 


1 

L 

L 


In the study of the question: "Is 
there a correlation between the in¬ 
creased stability of hand preference 
and the development of speech into 
words and syllables”? the subject, M 
H. f was a girl observed from tho ago of 
twelve months through nineteen 
months. At the beginning of tho 
observation M. II. was in the babble 
period and at tho end of tho experi¬ 


ment M, H. had a vocabulary of 
fifty-three words. Running notes of 
M, H.'s use of a preferred hand were 
taken. 

Included as subjects in this study 
were male fraternal twins, both classed 
as preferring the right hand, yet one 
shows preference for the left cyo and 
the other for tho right. 

conclusions 

Of the twelve childron tested both 
for hand and eye preference, five pre¬ 
ferred tho right hand and tho right 
eye; five preferred the right hand and 
the left eye; one preferred the left 
hand and lmd a decided preference 
for the right eye; whilo another pre¬ 
ferred the left hand and tho left eye. 

In the attempt to find whether there 
is a correlation between speech defects 
and the inhibited use of the preferred 
left hand, it was found that there was 
not sufficient material at the school to 
mako any adequate study of the ques¬ 
tion. Subject L preferred the left eyo 
sixteen tunes out of thirty tests. This 
results is inconclusive especially since 
tho last list seemed to Bhow L to prefer 
the right eye. At present, L has, if 
not a speech defect, unusually inarticu¬ 
late speech for her age. In talking pho 
speaks very fast, often omitting parts 
of words and final consonants. For 
example, L pronounces Grand Avenue 
as “Ja Aa n ; for yesterday, L says, 
“yn-yc-daa.” Tho results as shown in 
the tests seem to be typical of her 
temperament. At present the only 
statement as to a preferred hand which 
seems justified is tlmt when h is given 
a choice the left hand is preferred. 
She especially prefers to use the left 






324 


Brief Reports 


hand in eating—changing the fork or 
spoon from the right to the loft hand 
for all delicate eating operations. 

Another subject who shows a tend¬ 
ency to prefer the left hand is being 
taught at home to use the right* No 
speech defect has resulted. 

In regard to the question, “Does the 
stability of hand preference show any 
relationship to the development of 
speech in the case of a twelve months 
old child?” the observations indicated 
that as the subject, M. H, became 
more definitely right-handed, as shown 
by her use of the fork and spoon at the 


table, she began to develop a vocabu¬ 
lary. M. H, seems to use her left 
hand as well as her right, but she 
prefers her right for eating, wherees 
in working with the pegboard and 
fitting toys together, she generally 
prefers the left hand. The period in 
which the use of the hands was de¬ 
veloping was also one of rapid develop¬ 
ment of speech. 

Katherine Gordon, 
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Speech and Music Development of a One Year Old Child 


A LITTLE girl, M. H., was brought 
to the Vassar College Nursery 
School at the age of twelve months. 
At the school she came into daily 
contact with twenty-five other chil¬ 
dren, The youngest of these children 
was nearly a year older than she, 

PROBLEM 

In order to determine if possible 
whether there was any relationship 
between the rate and order of acquisi¬ 
tion of speech and musical develop¬ 
ment, this child was observed and a 
careful running record kept of her 
responses. 

PROCEDURE 

Observations foT thiB study were 
made from October, 1929 to May 15, 
1930, that is between the age of 
thirteen and twenty months, Mi H. 
was observed on an average of two or 
three times a week, usually in the 
afternoon, for about two hours at a 


time. The sounds which she made 
were recorded, as well as the tone of 
these sounds, These records were 
dated. Efforts were made to en¬ 
courage the child to speak. Sonic- 
times something she wanted was 
withheld in an attempt to make her 
ask for it* Real and pictured objects 
were named over and oyer again in an 
effort to build up an association be¬ 
tween the objects and their names. 
Questions were asked and pictures wore 
Bhown. Sometimes the observer 
talked to her continually; on other 
days the observer remained as silent 
a 3 possible. 

Various victrola records were played 
for M. H., usually those of ICreisler, 
or some individual singer, so that 
the tune would be distinct and clear. 
Her reactions to these were observed. 
Simple tunes and melodics were sung 
for her and often repeated many times. 
T\me& which she hummed wore re¬ 
peated by the observer after her many 
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times. The observer sometimes beat 
oat or jiggled rhythms for M, H. and 
her reactions were noted, Sometimes 
the observer attempted to slap out 
rhythms with M. H.'s hands. 

8UMMAIVY OF RESULTb 

The speaking and musical develop¬ 
ment of M. H, was observed from the 
ago of twelve to nineteen and a half 
months. This included the babble 
period ns well as the inception and 
development of speech, During this 
time her vocabulary grew from no 
words to fifty-three. These fifty- 
three words have all been heard and 
recognized as actually intended to 
apply to the objects which they 
designate. M. H. ; s comprehension of 
words ia, of course, much greater. 
She understands simple commands, 
provided they deal with a compara¬ 
tively familiar situation. Although 
able to use her vocabulary M. H. will 
not speak before stmngerB or those 
who are not familiar to her; nor will 
she Bpcak in unusual situations. 
Many people oppress and silence her; 
when playing alone she jabbers most 
of the time. Thus M. II. uses words 
to ask for and name things when she 
is with people whom sho knows well, 
but for social purposes hor speech is 
retarded, This retardation of speech 
for social purposes may bo due to two 
things. It may indicate that she is 
shy or it may be due to the fact that 
in the school where the routino is so 
carefully planned out most wants can 
be satisfied without asking for them, 
Many words, such as dolly and fish, 
wore first spoken after the observer 
had named thorn for her repeatedly. 
Other words, bucIi as cracker, rubber, 


and block, were not repeated for ML H* 
consciously by the observer. How¬ 
ever, she probably heard these words 
many times in gcnoral conversation 
during the year nt the school 

Forty-four of the fifty-three words 
are nouns; Throe interjections; two 
pronouns; two propositions; one verb; 
and ono adjootLvo, This la to bo 
expected sinco a vocabulary to be use¬ 
ful must include the names of articles 
desired, The two propositions are 
often used as vorbs. 

Musically, the sounds M. H. made 
did not, at first, vary much in pitch, 
nor did they have much variety of tone. 
For the most part they ranged over 
the eight notes of the octavo from 
middle G up. 

M, H, showed a favorable and 
appreciative attitude toward music 
and rhythm of different sorts. Her 
spontaneous singing is quite melodious 
but not usually very rhythmic. She 
is not tone-deaf and seems to have a 
fair ear for music, although it is Btill 
much too early to judge definitely. 

CONCLUSIONS 

In any study such as this there are 
two important considerations. First, 
the acquisition of words themselves; 
second, the voice quality and pitch 
with which these words are uttered and 
the use made by the child of variations 
in pitch and quality. 

M, H.'s speech and music develop¬ 
ment seem to be progressing normally. 
Her Bpeech is comparatively clear, 
except for the fact that tho final conso¬ 
nants arc usually omitted. Tho “k” 
sound iB seldom rnndo, and cl i JI is often 
omitted when it occurs in tho middle 
of a word. All tho vowel sounds are 
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present. Her acquisition of vocabu¬ 
lary, while lato in starting, now seems 
to be progressing rapidly. Her great 
interest in everything about her is an 
added incentive to further speech 
development. 

Not very much can be stated defi¬ 
nitely at this time concerning the 
musical development of M, H. This 
is due partly to her age. It can only 
be said cautiously that she appears to 
enjoy music and to be able to produce 
musical sounds. 

Due to the nature of her vocabulary, 
M. H.'e speech is, as yet, almost en¬ 
tirely staccato, and therefore little 


comparison can be made between her 
speech and rhythm. The individual 
words are tonal and pure. 

Very little can be said, even tenta¬ 
tively, concerning the musical develop¬ 
ment of a child as young as M. H. It 
is possible that musical ability docs 
not even develop until the pharyngeal 
opening of the Eustachian tube of the 
ear has risen from below the hard 
palate to above it. Whatever the 
case may be, one can devise only a 
few satisfactory experiments to test 
musical development in a child under 
two years of age. 

Margaret Fitchew. 


A Study of the Sleeping Habits of Twenty-nine Chil¬ 
dren of Pre-School Age 


A STUDY was made of the day¬ 
time Bleeping habits of children 
who had been members of Vassar 
College nursery school for a sufficient 
length of time to have become habits 
ated to the daily routine. The time 
covered waB the first semester of the 
academic year, 1929-1930. 

The room in whioh the children slept 
was equipped with canvas cots laced 
both ways in order that the surface was 
tightly atretohed; one Bheet folded bo 
that the child lay between the two 
parts; light weight wool blankets and 
extra cotton blankets to be used 
in cooler weather. There were low 
screens which might be used around 
the beds of children who needed for 
any reason to be isolated. 

The subjects used in this study were 
twenty-seven in number. The ages 
used were computed to October 1,1929 
when the study was begun. The ago 


range was from one year and ten 
months to four years and five months 
and the distribution as follows: 


/tan 

Bora 

amts 


22-30 mos. 

3 

0 


21-42 mos. 

3 

20 


43-53 mos. 

7 

4 i 


Total. 

13 

14 ' 

27 


PURPOSE 

The study was undertaken with the 
purpose of adding, if possible, to infor¬ 
mation on the following points: 

1. Average length of nap for three 

groups of children of differ¬ 
ent age levels. 

2. Average time taken in going to 

sleep. 

3. Percentage of days present, naps 

were taken. 

4. Percentage of children present 
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who took naps on each day 
of the week. 

5. Average length of nap for each 

day of the week. 

6. Sex differences if any, in length 

of nap and time taken to go 
to sleep. 

7. Sleeping positions most fre^ 

quontly taken. 

8. Possible relationships between: 

a. Time taken in going to sleep 

and length of nap. 

b. Average length of nap and 

the possible number of 
naps (i.c. days present), 
o. Average length of nap and 
number of days present, 

d. Average length of nap and 

number of days on 
which the subjects were 
awakened by the 
teacher. 

e. The time taken to go to 

sleep and the number 
of days the subjects 
were awakened by the 
teacher. 

f. Temperature of sleeping 

room and length of 
nap. 

PROCEDURE 

The observer kept records during the 
afternoon nap for each child, os 
follows: 

1. Time in bed. 

2. Time asleep. 

3. Time awake. 

4. Unusual occurrences such as 

elimination or defecation, 
coughing, masturbation. 

5. Temperature of the sleeping 

room. 

G, Weather conditions, 


In addition to these records the obser¬ 
ver kept running notes on posture, 
change of posture, mouth open or 
closed, heavy or light breathing and 
any significant occurrences. 


results 

1. Average length of nap. The 
average length of nap for the ago 
groups was: 

minuUt 


22-30 mos... 74 

31-42 moa.73 

43-63 moa.74 

All subjects.73{ 


2, Average length of time taken in 
going to sleep for the ago groups was: 


22-30 mos. 38 

31-42 moa. 36 

43-63 moa. 41 

All subjects.38 


3. Percentage of days present, naps 
were taken: 

per 


22-30 moa.83 

31-42 moa. 80 

43-53 moa...82 

All subjects.- 82 


4, Percentage of children present 
who took naps on each day of the week. 


MONDAY 

TOBflDXV 

WEDNES¬ 

DAY 

THURS¬ 

DAY 

FRIDAY 

pa- etni 

per cent 

per cent 

per (jnl 

ptr cent 

80 

76 

80 

80 

84 


5. Average length of nap for each 


day of the week: 


MONDAY 

TUESDAY 

WEDNES¬ 

DAY 

THURS¬ 

DAY 

1 

FRIDAY 

rm'nulej 

Minutes 

minutes 

minute* 

minutes 

74 

76 

76 , 

76 

73 


G, Sox differences were as follows: 















328 


Brief Reports 


AGE GROUP 

AVERAGE LBNOTR 
or NAP 

1_ 

AVERAGE TIME TO 
GO TO SLEEP 

1 

PER CENT D 
PRESENT WHIH 
| NAP VfAfi TAXI* 

Bays 

| Girls j 

Boys 

| Girls 

Boye 

Girl. ' 








22-30 mofl. 

74 


38 


83 


31-42 moB. 

80 

70 

33 

38 

80 

80 

43-63 aos. 1 

77 1 

60 

43 | 

i 

39 

87 1 

n 


7. Sleeping positions during nap. 
There -were 244 records of posture 
during sleep made. 107, or 44 per 
cent of the total of these, recorded the 
child as lying on his right side; 77, or 
31 per cent -were on the left side; 38, 
or 18 per cent were on the stomach and 
22, or 9 per cent were on the back, 
203 records were made of mouth open 


or closed. There were 149 or 73 per 
cent mouth open and 64 or 27 per cent 
mouth closed. 

The correlation of length of nap 
with time of going to sleep and with 
temperature of room showed no signifi¬ 
cant relation. Age and sex differences 
were not marked. 

Ethel Scott. 
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